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[1#?rf»#<9$£B] 

I«**2l Sn^#^^^S«^Pt?L^c-mp l *£tf, SH*« 

i E«oet«?. 

[w*94] ^oa^ii/j^tB^rsfc^KgaaMriwakrs, it* 

[11*116] ScFv, Fab, F (ab' ) 2.K.tf I g G*»&*5»*» 
?>5i#l£ftS. W*Jf 2fS*<D#ttt„ 

[»*98] #S«S36^ (non-naturally occurring) !*# 

[if*JS9] 12E10, 12B5, 1 0 F 6 RXf 1 2 D 5 d»6>ft5»*» 

[f»*JflO] Abl, Ab2, Ab3, Ab4, Ab5MAb6^5> 
ftZ>m*bmi?l£tl2>tii#-?h<3X> £-*©Ab l~Ab 6\tVH&WLm$: 
V HSW L gH*#* #a©7 5 / KBB^JIC iot«0 9«$iltCDRl 
, CDR2S.U^CDR3i:li?fitiaCDRT5/i?ia?lJ^^ Abl~Ab6 
©#*©V H&tfV Li©ifffl§* MB3WTe*fc i oTii 
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Abl: 


VH CDR1 


VH CDR2 


VH CDR3 


DNA 


(SEQIDNO: J) 


(SEQ ID NO: 3) 


(SEQ ID NO: 5) 




(SEQ ID NO: 2) 








VlCDJU 


VLCDR2 


VLCDR3 


DNA 


(SEQ ID NO: 7) 


(SEQIDNO: 9) 


(SEQIDNO: II) 




/SFO ID NO* x\ 


fCpA 7T| lift. 1 A\ 




Ab2: 


CDRL 


VHCDR2 


VH CDR3 


DNA 


(SEQ ID NO: 13) 


(SEQIDNO: 15) 


(SEQIDNO: 17) 




/SEO ID NO' 141 


fQFO 111 NO 






VXCDRl 


VLCDR2 


VLCDR3 


DNA 


(SEQIDNO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO*. 23) 






(ocO *D No: 22) 


(afcO ID NO. 24) 


AM: 


y H CDRl 


VH CDR2 


VHCDR3 


DNA 


(SEQIDNO: 25) 


(SEQIDNO: 27) 


(SEQ ID NO; 29) 




(SEQ ID NO: 26) 


(SEQ ID NO: 23) 


(SEQ ID NO: 30) 




VL CDR] 


VL CDR2 


VL CDR3 


DNA 


(SEQ ID NO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




/cert ir\ vf»*\. 
(SkQ ID NO. 20) 


(5tQ ID NO: 22) 


(SEQ ID NO: 24) 


AM: 


y^CDRl 


VH CDR2 


VH CDR3 


DNA 


(SEQIDNO: 23) 


(SEQ ID NO: 31) 


(SEQIDNO: 33) 




rem in xm» m\ 


y.^E'V LLJ nxJ. iZ) 


/OTTO 1T> Vlrt. <J #\ 




VtCDRl 


VLCDR2 


VL CDR3 


DNA 


(SEQIDNO: 35) 


(SEQIDNO: 21) 


(SEQ ID NO: 23) 




Ofcy to NO: 20) 


(bhO ID NO: 22; 


(3LU. »D NO: 24) 


AbS: 




VH CDR2 


VH CDR3 


DNA 


(SEQ ID NO: 36) 


(SEQ IDN0:3S) 


(SEQ ID NO: 40) 




rtv« j i) 








VlCDRI 


VL CDR2 


VX CDR3 


DNA 


(SEQIDNO: 19) 


(SEQ ID NO: 2 1) 


(SEQIDNO: 23) 






/curt in vrv 




Ab6: 


VH CDR1 


vh c^R 2 


VHCDR3 


DNA 


(SEQIDNO: 42) 


(SEQIDNO: 44) 


(SEQ ID NO: 46) 




(SEQ ID NO: 43) 


(SEQ ID NOt 45) 


(SEQIDNO: 47) 




VLCDRI 


VL CDR2 


VLCDR3 


DNA 


(SEQ ID NO: 4S) 


(SEQIDNO: 50) 


(SEQ ID NO: 32) 




(SEQ ID NO: 49) 


(SEQ ID NO: 51) 


(SEQIDNO: 53) 



iw*si i] ^mt:m±-rz±mcummi:mmu^\ w*«2E 

[W*^ 1 2 ] ^ffl-5rtg/«C5^wSrW1-5, »** 1 

III*! 13] *7 ^ n-^ufit^-cfeS, H*« 1 BfW>tt#. 

[M*^ 14] 1 **fitflc"C*>a, 1 IS^rofti^o 

[ft#«l 6] tt*«lfE«0*i*T-feoT, 
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[W** l 9 ] Lfc, UijfcS l 7 £gt®8U&|fe s 

[»** 2 o ] if 1 4 E*©«*©«;&4:stf , a* © i *ftffiflEo 

[b»#«2 2] 7T-5VM13tfc9. St^a-h^W^KSOU 

[11*4(2 3] 2 0%iH'M^7r-^, io&.±.<DM-&fcZZ<D 

[iit#Jf 2 4] *©*B±K:||I**1 4lE«W{n:fls?Srffi^L-CV>57T- 

S>. 

[M#I2 5] 7r-^#Ml3t*9, gt**s=— h*^^W3©iB 

[Sf*«2 6] *©*ffiK«-©lteft:*«5W-3, it*3g2 5fH«07 

[fit** 2 7] ^WT?/*ig-Cf»*«llE«oei«:i:ia!-g-LTV^57r 

=. t fc$tf, SS*« 2 9 |B*©#ifc. 

[fs*^3 2] it** i m&<omfr*. *H*j65.*ii-**#ica*i-* 
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m**3 5] !t*Ji3 4E«©'<^^-s:ttf#iaiiia. 

Ilf**3 9] toS*#«5fDi'y*t- S, fil*3S3 8ie 
*©7J)£o 

[«3R«4 2] ltlWi: h I gGfcLTSSSSftTVVB, W**3 8 
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[0 0 0 1] 

Ki-s«a©* n-=v^atwsgifcfc Hi- 
fi. Jt/h««'>fiS:fi-&i-«*!S't>L<H:jtJiL*aSrt&«i-5 

VTs'-fe-l'tCJSttS^ffltwt.Bli-fi. 
[0 0 0 2] 

V^Sr^Lfc [F. de Sauvage et al. , Nature 369: 533 (1994); S. Lok et 
al. , Nature 369:565 (1994); TD. Bartley et al. , Cell 77:1117 (1994); Y. 
Sohma et al. , FEBS Letters 353: 57 (1994); DJ. Kuter et al. , Proc. Natl. 
Acad. Sci. 91: 11104 (1994)) „ Yamamoto (S. Yamamoto, Acta Haem 

atol. Jpn. 20: 163-178 (1957)) X^Kelemen [E. Kelemen et al., Acta Haem 
atol. (Basel), 20: 350-355 (1958)) fi\ £JI#l$#jfc/h1£jt£S^ I" h n y 
tft#:n^>-j (TPO) b%ttVbtifcftm&Rtt£vXfflW£tiZzt$:m 
5 0¥ftm«(CM^$ttfc3 0^±©W^£OIg^T'fcofc„ tn'mrn 
*M£©»**JMM»e><0R, iMtfttMrttttfcirJ:^ MttoDfbtttt-VffS 

Ltz mma-t, MS. Gordon et al. , Blood 80: 302 (1992); W. Vainchenker 
et al. , Critical Rev. Oncology/Hematology 20: 165 (1995) JlfcH 

t V^W^ft^ll (MS. Gordon et al. , 80: 302 (1992); W. Vainchenker et 
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al., Critical Rev. Oncology /Hematology 20: 165 (1995)] b<D^j£TX\ I&L 

ggftc-Mp I <D#JL*VlitffiSlft£lriX^1t (M. Souyri et al. , Cell 63: 
1137 (1990) ; I. Vigon et al., Proc. Natl. Acad. Sci. 89: 5640 (1992)] 

0 c-Mpi«it tfimmm, &#&Rv&.'MR\z.m&zti. c-m p it 

^•fei/^*!>=f>c^U*^m, in vitroWBtt«»*«r3BRttKia«-a 
wiiS^aSJifc CM. Methia et al. , Blood 82: 1395 (1993)] 0 Ztlfrb* 
c-Mp 112, E«#^Sr«»i-5BfcftSW*15fflS:*fcL, ft 
SU^^Kli, f<^f^fcTPO*Cfc!) 5£ ttxbJlfc CM. Methia eta 
U *BS] o COJBACttV^T, c-Mp 1 y^^K»*»«ilIBO»«t7y-fe>r 
fc, fSK^tLt(^c-Mp 1 t«:flJfflLfct><o^<D^-^^ c-Mp 

1 5V tfy h*Zm&t*<>? v-yfcLIt CF. de Sauvage et al. , Bfrg ; 
S. Lok et al. , fttft ; TD. Barley et al. , flifftO • *PX.T> t&<DZ.tf;l"-7ft 

^K^*H4Sra§Lfc [Y. Sohraa et al. , ; DJ. Kuter et al. , KM) 

tvO^ 0 mfc Mp 1 Jilfym, TPOirfc, XttSttlMUtatl^ftH-T- 

(MGDF) it>P?«:h/0^5 0 
[0 0 0 3] 

b MPOI1 3 3 2mOT$ SWtfrbftV, looK^V' ; BP*>^y*n 
(EPO) i2 3%0|*M± (5 0%(OgffiH±) 5:/Ttl 537^yl 

<D7$;mav*>(>b, Mmzrv =^/Wt£ftfc3fig<£>i s it^^c 

VilC^fiJi-5r 5 (F. de Sauvage et al. . ffir» ; S. Lok 

et al. , (Wt;TD. Barley et al. , fftffl 0 T P CKDE P OlS ^ >\X 4 
m<Di/x s ?>(>t:isfr* 5t>3fliSEPO-Cftff$turv^5. ft*JXt«M6<oi/ 

U ettfcf*P5#:iS&g££ttS [T. Kato et al. , Blood 86 (suppl. 1): 365 



-7- 



(1995)] „ EPO(C#ft-f-5A s n ^ !) =>i/Mt$M$L\t. TPOOEPO 
tilVM >k\t&<Vk#£HX^te^i>S. MiTPO (rTPO) ©EPO« 
K^VHt, 2~3©<DO^^U 3i//WbSrW1"5 (M. Engetal., Protein 
Science 5 (suppl. 1): 105 (1996)] . T P 0<D»&&BlfSSJ£<§ (rTPOl 
5 3) tt, EPO&VtJ V©*i»f>*«lii-f *V>*S, in vitroT-^lC^ 
KltJbot, r©K^-fV*, Mp 1 SriB^dvoSttfk-faoK^S/if^-CO 
filjEWS^^r^tP^ tSr^-f (F. de Sauvage et al. , Mil ; DL. Eaton et al. 
, Blood 84 (suppl. 1): 241 (1994)] „ T POC0*^*t^->/P*iS h't 4 y\i 

V, -fel) ^ROth U5j-=Vfc*tr (M. Eng et al. . M«) . r©K*'T>'©« 

«ctt, «»TPO«r££fl:U ¥«»]&5£&1-5<fc5f1sfflL5S. £*itt\ rT 
POl 5 3^ ^Mft$©^!) aV/Wk§^fcr TPOOl 8~2 4B$Ffl{Clt 

L-r, i. smr$b^o¥mM*&-rz>k<Dm%^i.^xmttrtbnz> cgr. Th 

oraas et al. , Stem Cells 14 (suppl. 1) (1996)) „ 
[0 0 0 4J 

ft -ms&o nttffitewmnmz £ o rait & *vt ^ a. z omz-xo 
■*^"CttW6>d>-eftv^ tpo/45, siro^c^iLr^, ximf&BM 

Th/77-f-);ttLfct|, rOjt«l«fKflPfti-5TPOSttH:, -15 0, 
0 0 0©5H-*t?5>l«Lfc [F. de Sauvage et al. , tftft) . tt§g £ ftfc^fi 
rTPOt, r©^-e»It50i:»L, BMti&Sli. 1 8, 00 0~30 
, oooo«l«)»fif»iitS. *±*XHtW«TPO©v^-fn*»*raW5tt 
K&fctj-fSTPCXDEL i SA&jav^c. #M#«ft#ojiLitt-ei4, %ifiT 
PO-am^Xh^Zth^^tlX^i) (YG. Mengetal., Blood 86 (suppl. 1) : 
313 (1995)) „ 
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[0 0 0 5] 

c-Mp RTfTPOtDWtSMtttt. #«<&»B&i"< 

/i/X*$®ffl£tlZ> k^Z-htltz (MS. Gordon et al. , fit A ; W. Vainchenker et a 

U ift»;YG. Meng et al. , B&H] 0 COMfttt, -Jt©iMLttJ**H*tt, 

S^V^fc [MS. Gordon et al. N itJtft ; W. Vainchenker et al. , 8tJ#j ; YG. Meng 

mm (meg-cFs) x\^!m (tpo) cov^n^^wr^pj^stt^ 

WrSwiSr^Ui [RJ. Hill et al., Exp. Hematol. 20: 354 (1992)] 0 Wen 
dKngi-t<£>|g« (F. Wendling et al. , Nature 359: 571 (1994)] Ht, jfa/htS 

«*OitJ|[»t-C*<, fiK»t»3H- SrtSr^LT^S (K. Kaushansky et a 
1., Nature 369:568 (1994); FC. Zeigler et al. , Blood 84: 4045 (1994); VC 
. Broudy et al. , Blood 85: 1719 (1995); JL. Nichol et al. , J. Clin. Inve 
st. 95: 2973 (1995); N. Banu et al. , Blood 86: 1331 (1995); N. Debili et 
al. , Blood 86: 2516 (1995); P. Angchaisuksiri et al. , Br. J. Haematol. 
93:13 (1996); ES. Choi et al. , Blood 85: 402 (1995)] 0 rTPOtttK 
JS^£*lfct KD34+, CD34+CD41+*ffiJ3& (FC. Zeigler et al. , fttTH ; VC. Broud 
y et al. , milt ; JL. Nichol et al. x ; N. Banu et al. . fiffft] > Xtefl 

jK^tlfc^^^#^J5a (sca+, lin- kit+) [K. Kaushansky et al. , ftfrJt ; FC. 
Zeigler et al. , «*] tt, E^^taiRttfc$Mfrr5. rTPOli, 

W^iE»^ffiBBB«Sr*i- (N. Debili et al., MM) TPO^Eg 
SAMI'&jh/S (N. Banu et al. % MH ; N. Debili et al. , tfiJS ; P. Angchaisu 
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ksiri et al. , ffiffl „ Ztibvmfll*. TPO/J\ &mi&<DI&&RXfftikZin 
[0 0 0 6] 

EgEaroriUftiSe^Wi-arTPOOSSJItt, WfifCfc?*. rTPOfi, jfcft 

ftflcE««^i:^k-f5J;3R*i-5 [FC. Zeigler et al. , MS ; VC. Broudy 
et al. , Btlfil ; JL. Nichol et al. , fi?J$t ; N. Debili et al. , wiW „ -?:<Di 
5 S>0>H^*B:. 4N~1 6N©f&$rt±£^U 6 4N2UM 2 8N©{g 

S8fc» Cftfe<0**{M»KfcttJ$*l3 CN. Debili et al. . tt*U . ^XT, 

U lk/h««lSji^^it!l4 J ic®ctici-6 e t5^1,^S [FC. Zeigler et al. , m» 
;N. Debili et al. , fWI ; ES. Choi et al. , #J&] „ fiSftrirlC, -?:©,}; 

5 fc«ai*»6B± S *ifcJt/JvEtt» Aft fc/hS t l4»*^Wlc t>«MgU(c t> 

SlJffl7?S>5wt^$ntV^ [ES. Choi et al. , . 
[0 0 0 7] 

^EWlTyt^ftt, IL-11, kitU^K (KL) XttEPO^ 
, rTPOtttSWICf^fflU I L — 1 L — 6 fl-flPlfcKfftB LT, g 

mftwimmifcommZmM-tZ [VC. Broudy et al., «(») . t hEWMMt 
Tyt^m IL-3MIL-6I1 r T P OKttMfil^SJ-r^tf 5 , KL 
ii, r TPOfcfflSfcjKfMH-S (JL. Nichol et al. , fifjfli ; N. Banu et al. 
> Hlffi ; N. Debili et al. , ; P. Angchaisuksiri et al. , Wilfa) „ ±12© 
*-f r#^V<D5*>, rTPO©g»3»ja«HSttlC|?»i-*fcOHL«Hi-ejS>S. 
[0 0 0 8] 

r TPO^©MJ8]<0W*ttt, TPO^ EIWJRWfcSEWfcl***-* wi:* 
btlt&W-fZ* EPOcD^ftT-Ctt, rTPOti, t hCD34+a u=.-Ty± 
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*h (BFU-E) (DMjfc&l&MtZZ ttfTF^tlX^Z CM. K 
obayashi et al. , Blood 86: 2494 (1995); T. Papayannopoulou et al. , Blood 

87: 1833 (1996)] . r T P OtfV*-* hffiitfitttt, GM-CS FRt/KLlC 
KSfcU. BF\J-E = *~—O&b'X%£b<0WlJt:i91:£lkZ) [M. Kobayashi 

etal., flffi} o rTPOIt CFU-E38iti|a]*Lt, TPO^ 

> toMAXf&»ftWmimttfo<DXttttm + ZZb**1- CM. Kobayashi et 
al. , MSI ; T. Papayannopoulou et al. , ntiW <> L>6>U E P 0<D^feTX*\$ 
, rTPOtt, *JiL*»*»c3#UTMe>»»a s 4v\ Lri>U in vitroT^IE^ 

[0 0 0 9] 

^/WO, 1 0fflftO#ftOJfijDSr^fi+5 [EF. Winton et al. , Exp. Hematol. 

23:879 (1995); AM. Farese et al. , Blood 86:54 (1995); KH. Sprugel et al 
., Blood 86 (suppl. 1): 20 (1995); LA. Harker et al. , Blood 87:1833 (199 
6) ; K. Kaushansky et al., Exp. Hematol. 24:265 (1996) ; TR. Ulich et al. , 

Blood 87:5006 (1996); K. Ault et al. , Blood 86 (suppl. 1): 367 (1995); 
NC. Daw et al. , Blood 86 (suppl. 1): 5006 (1995)] 0 r T P 0<DZ <OSb*tt 

£j3M>Ji*fcJ:5 (K. Ault et aU fitf»] • £<0»*fc3tefrLT* #Si&tm 
»(O^^CFU-MK^a9JW^iS*0^&5 [AM. Farese et al. , fflft ; K. 
Kaushansky et al. , ; TR. Ulich et al. , wlW o rTPOMW^ 

oE»4, t9Kv^fflfttt*:«U *# 6 ogftWl J: 9* 

t?v\ rHe>a-#ojjfjan, E^^jt^i-sTPooiijea^ 

, tfL5E«*WBttiat*b*»i-S^t^lftSixTV^5 [NC. Daw et al. 
, MM] o rTPOSMWiEf4i»-CtC5, #lk^ (RBC) XHtlSjnJ* 
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(WBC) B4K*|-rs**fta*B:^f«ITf*)5 0 L*>U rTPOtt, 
VXVtts BFV-ERXfCFV-GMtDWLizt, CFU-EOSE^fcfttC 

[K. Kaushansky et al. , , T tf^ifA'-CttS'&C F USrfefc Lfc [AM. 

Farese et al. , o 
[0 0 10] 

rTPOte, fci:itjli/h«EM^*riyttK:*J»UTt, *uh*®«m:»LTtt 
*r*r©»*t*-f*lC+?4V\ in vitro£«SEte> rTPO^ jfc/J<« 

^LTV^ CG. Montrucchio et al. , Blood 87: 2762 (1996); A. Oda et al. , 
Blood 87: 4664 (1996); CF. Toombs et al. , Thromb. Res. 80: 23 (1995) ;C 
F. Toombs et al. , Blood 86 (suppl. 1): 369 (1995)] 0 rTPOtt, Jk/hS 

tt, rTPOAnn vivoT^^n b n y If yft^** L 5 5WfiH4SrSjBi"5 

^IE^04-1 O^fcofcttt^t ««$iXfcrtiS*l\ in vivoifc& 
ffi^fOl/fc, rTPOS%^i/jNfil/^i#lt ife/J«#ttlk^OiS 
1Wb\tM$&'VfoZ>Z fcfc^t [LA. Harker et al. , #J}§ ; CF. Toombs et al. 

m&nmMcw&'t s *immw^ t &t>tiz lti^ 0 

[0 0 1 1] 

jfc/h«Sfe<?!)»J#lc:*3{t5c-Mp IXtfTPOOBB^ afeWcffioigjk^^J 
1-#^5*©&)*H;, c-Mp iXttTPOV^ti*^ae^-S:^:<^^^o* 

SSSfcioTJEfcScESft* [WS. Alexander et al. , Blood 87: 2162 (1996); 
FJ. de Sauvage et al. , J. Exp. Med. 183:651 (1996); AL. Gurney et al. , 
Science 265: 1445 (1994)] . ivf il<D»£t>, jk/J^^C<D 8 5 ~ 9 0 %CD$Jft 

tzi&TAK mmR^mv(D&mm(omu<om^tth\cmm^tiio max. 

ftttSr^i-. m&coy s/*t* him (ko) Koi*T««Sftfc*W?G> 
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» Sfcc-Mpl tc^LT 1 mtZV 'J h'ft#&tZiz.-tgti:^z. t 

-C<^3„ L/5>U TPOXttc -Mp l (D^-fixt^J ytTV \> ZtlK.'? V X 
-co, Ei»«l»fi8ett**-i-5*©te©f--f h*>f> (IL-6, IL-11S 
tWMBISH-?) ©&4tt, IM1SS&©* £*£©«**«< CAL. Gurney et 

5©fcTPOXtec-mp l £&giiH\ LfctfoT* &R*fttMii/ME©S 

[0 0 12] 

TPOXIic-Mp \%MyV*t, ta>?>©CFU-E&ifc (C 

FU-Meg) ©jfctfctt, ^EMttBiM&e>Sca*t fcHRUnttL-T, ifcy-^ 

ffl-f-sr tSr^-r^o JQX.T, #*#fc1Hra&©S#©fKBMS't>, TPO 
c-Mp 1 y y^T!> h-7^7.T*l4^1-5 (WS. Alexander et al. , ft|*g 
;K. Carver-Moore et al. , 88: 803 (1996)] „ -f^<X<Dlh¥\^h<Ow\WM^<D 

tpo^ *s^p><, &KKW<o&mLwmmia\z.ftm'i-*z.h 

Sr^-f. ^©^WSPg-CWTPOX^c-Mp lCOia^tt. AA4 + Sca + 
^**#»IS*a-?©c-Mp l*m©^WtffiP-f5 [FC. Zeigler et al. . 

mm . r©*tJBtt«i<c*iiBisafcHiK*rt-4TPo©»»H:, urns 

ltteilJia©li*l-a:S«»L5Srt*5*1- [E. Stinicka et al., Blood 87: 
4998 (1996); M. Kobayashi et al. , Blood 88: 429 (1996); H. Ku et al. , Bl 
ood 87: 4544 (1996)) „ Ztlft* TPO/Sun vitroMtfliin vivoT?©^^ 

[0 0 13] 

t^SV^W^^tt-CVS (TP. McDonald, Am. J. Pediatr. Hema 
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tol. /Oncol. 14:8 (1992) fc&lft) 0 T P O^IWE L I S ARlfmS&^MT y 

BLT^5 [JL. Nichol et aU MM ; EVB. Emmons et al. , Blood 87: 4068 
(1996); H. Oh et al. , Blood 87: 4918 (1996); M. Chang et al. , Blood 86(s 
uppl. 1): 368 (1995)) . L^U *jk3*^i: t±ft* 9 , TPOIt 
A^ttft<-C, iL/h«flfc±oTWfl|5$il5J:5{-^*o rtt»4, de Gabriel 
eXWennington^ioTfttUlCgni^H (G. de Gabriele et al. , Br. J. Hae 
matol. 13:202 (1967); G. de Gabriele et al. , Br. J. Haematol. 13: 210 (1 
967)] , 3z<r>'<fc, Kuter5.U^Rosenberg(Cj:oT5ft^$ixfc [DJ. Kuter et al. , 
Blood 84: 1464 (1994)) 3\ m%\X A/hMftWS-v KJh/ht££fl»b 
S^I-SrttcioT, »«TPOU-</wcoiE^WSB«S«r^Ufco iUffi^-Cfi 
, jk/hfi^Mv ^^CtSttS T P OmRN A TPOl/^^M< 
fcfc 1 0fflf±#S*tU#L4V^r b&$tt£tl1t [PJ. Fielder et al. , Bl 
ood 87: 2154 (1996) ; R. Stoffel et al. , Blood 87: 567 (1996)) 0 ftlx/C, 

TPo^fn^to/^7!) hvvx?mmztiizm&*%m%}%\t, 

tiimcXZTPO&QLOmmzRirZ (FJ. de Sauvage et al. , MM) • 

flrta<ott, JiL/h*fc±5»«r*)5i(OiERSr3»<*ft*t5o Jfc/NRtt, TP 
OSrffilVRfbtt (Kd : 10 0-4 0 0 P M) TiB^U T PO«r»iRL*>o#* 
-T5 [PJ. Fielder et al. . MM] 0 c-Mp I JytT*? h^tXfrbO&L'b 

tR», TPOSrS^-f, rftfco^^iSTPoo* yr?;/*tt, 

S!-r^^to^T«lS$ixfcOj:9 5fgofV> [PJ. Fielder et al. , MM) o - 
ft TPO^J77^^ c-Mp 1 Z<frl,X<D&L'b1R<Dl&&\Z£ 

otM^^rt^to E«aaf4, ««TPou^/u*»i«-t-5<Dfcaw 

^Sfci-nl^tttfeSo £ftHu NF-E2CW(^Wfe5 I TPSft 

*TPOU^</i/«r^ri-6i:^«*JCj;oTK#*tbix5 [EVB. Emmons et al. , 
MM;RA. Shivdasani et al. , Cell 81: 695 (1995)) 0 «cJttt«»^ bfcT P 
OiCi6in situate, NF-E20-7!>^^tigW > 
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TPO£8rg-1-5C £*S*L,"CVV5 (RA. Shivdasani et al., Blood, Wfe (19 
96)] o Lt*!ot. I T PRtW F — E 2 / y ^ T ? h^#-*^Sll!Sl4, Hi 
^--<d T P 0<D&&h , T P O i/-<;^if L 5 5 r i: «r jjaftfS. 
[0 0 14] 

jE^^T^^S^^-COik'J^SilC^i-S r TPO©JHttfc3b*» MlNc 

^FiSliOI&rCD-v i OV>< o*>OillB«t^ ajfetilOT P Oil 

Wt^Wffl-CS-^bfc-^^^-Cfi [JP. Leonard et al. , Blood 83: 1499 (1994 

(OMM&Zmfrrz, 1 1 t>m. lfc/h«lH]«<S: l 0~1 2 0-f.#fc (GR. Thomas e 
t al. v fiftSI ; K. Kaushansky et al. , stilt ; MM. Hokom et al. , Blood 86: 448 
6 (1995)) „ m&.<Dm%tf, ^VX<Dmm£mtt*7 ! /l'~Q'&t3tl1t [GR. Thomas 
et al., mm . -r»>^©»K«»P»«*7 f ^T?tt. rTPOtt, *Tjfii©S 
&&g&U Jfa./h«lI«Sr2~3®Ffl-f-*5r t^$jh»TV>5 [GR. Thomas e 
t al. , HiJit ;K. Kabaya et al. , Blood 86 (suppl. 1): 114 (1995); G. Molin 
eux et al., Blood 86 (suppl. 1):227 (1995)) „ ffiaJEW^^MbfcT*^ 
MOrTPO«)S4li, ]4l/HRIhI«&3j1IH#-«>, 4 0, 0 0 0*ffi»j6i/hS 
*T/£5rB&VVfif (Am. Farese et al. , J. Clin. Invest. 97: 2145 (1996); KJ. 
Neelis et al. , Blood 86 (suppl. 1): 256 (1995)) . \*Z>fr{z8)$>&UzlZ, 
rTPOfi, 7*yf^o^;W7ri.©84«o« it^mmmsk'bmWP 
ffiSr^tKV^* (AM. Farese et al. « bUH) . rh,feO*a*tt*fcHd*M 

lOC^^-^S, rTPO(4, ftJEWBMtLfc, 
^^Xtt^OJSjfcHHHc, Mb&^&^ofcfcfRSLT^S CKJ. Neelis e 
t al. , IMS; WE. Fibbe et al. , Blood 86: 3308 (1995)) „ rO&tVVDHfi 
14. *WWre*>5#. &5E#)$*tf4, in vivo^OT P OSttlC^ Bl*-?fc5g 
K»iaXH:fll*SB^«r«*L5SWtBtt*s*>S. ZilZmtttf* X 5 rTP 
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tltzmm^MLX, rofe**l#±©3M|W*ftj&»<>fc [WE. Fibbe et al. , fllM] 

„ rco^*(i, ®mzhtziwmMmt. &mmmmmma±'gttb<v<D, tpo 

[0 0 15] 

ftd^ftT, RBCRt^BClHl&O^tfotoilfc^DS (K. Kaushansky eta 
1. , fiijfli ; AM. Farese et al. , fiffJI ; K. Kaushansky et al. , J. Clin. Invest 
. 96: 1683 (1995)] „ # %&®mz*ttZ> r T P 0©M(i« G-CSFW* 
fttCttJtafaT'&Si fc#ij*$*l"ev>3 [AM. Farese et al. , Bto§] „ Z.tlb<D 

o 

[0 0 16] 

•wasiiu:4t5*-f h*^ i'Wtoftfctis^ttt^Jbs. epo, g-c 

"SJffitt^fcS [K. Kaushansky et al. . „ JE?if ? * "CH:, rftferoif-f 

h*-r>-(Du-</ni, *as£-ea»9, #*^XU f #«»^J{j:*N--5r TPO© 

£0*ifcJS4>fcV\, roMftl*, in vitro#jfcSBBja&JM*f 5fc*<D 
rTPOiEPOi:©±E©«*ttffiZfPfflK:J;o"C*#»te>ix5 [ES. Choi e 

t ai., mm] . sttnaffc^broiMiH*©*^ rTPoo#*jia»c 

SSi]Sr*fcL5 5-i:fcti' , i$n-C^S [AM. Farese et al. , Hffii <, 
[0 0 17] 

tUnmyoX-oWftv, rTPOil, 1 4~2 8 BWS^SHfc^, 
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*W-Cfc5Ct^ftifi^$jirv>5 (CR. Thomas et al. , gj$) . -©S^ii 
, rTPO©m XtWil^SWUJlJia^rffitt^*)* [GR. Thomas et al. , 

ffift;] . -*ui, a^/Mkr tpoi 5 3(0— iguana*, ^.o^fVi/T? 

«*©Jij|ii|5i«fcjU»t- SOfcBXft r TPOa4o»«iS, S&fl^&tta* 
©fib,©lM h#-ry|;:o^T©*ftJ;9#*l::ffi<ft»> SSriSr^-t". 
[0 0 18] 

t h©ffi*^»;i)»e>©lUffl©^*tt, rTPO^fc hK*sit&JiuNEE£t>M 

mtzzt&m-r. »itst*8mi, *e#wk*««fe©aiifco. 03-5. o 

itg/kg-Cl 0 BW*BS-££*tfc, PEG{b*»oW«»«©rTPO (MGDF 
) ^SiJh/Mgl^A'©^fl54fflF©±#££C.;fc [R. Basser et al. , Blood 
86 (suppl. 1) : 257 (1995) ; JEJ. Rasko et al. , Blood 86 (suppl. 1) : 497 ( 
1995)) „ mmfc. rTPO<D—®&*3-t;$:»1t!&&\*. jfc/hfi U^/V© 4 fl}© 
_L## s <fo-o/c. (S. Vaden-Raj et al. , Stimulation of megakaryocyte and plat 
elet production by a single dose of recombinant human thrombopoietin in 
cancer patients, (1996)) „ ^©Bf^Et?, lfc/M£©li*nrau 4B@*-C 

£ttft£*i. Zo&mi 2~i 6 a XfeKtfttttt, £ 

<$R££ft1\ (5F«^OSfTlx l 0 6 /uli:<OM^!k^mu-<;utmm^ii 
fct>©©, jtL/JvKJtAH^VjkH:, 4<WSii4a>ofc. rfttt* TPOiJ, t 

CjftfcPEGffcrTPOl 5 3 (MGDF) (4, ^^^©Jk/J^ftT^©® 
S?r6^-t*5w tflS^&JVCV^S (G. Begley et al. , Proceedings of ASCO 15 
: 271 (1996); M. Fanucchi et al. , Proceedings of ASCO 15: 271 (1996)) „ 
MBMc»*W8-CB»biifci::J3*K TPOI1 

t&tt3RW©#MtteiWISt>lfcfc1-S [S. Vaden-Raj et al., ffift] . I©tf 
©BrJttt, r TPOaMSJHWaBWi: LT«Scfe5*ri4r^ift1-«. 
[0 0 19] 
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©^-7rS!J-0^^-li, IL-2 (bXtfggl) (Hatakeyama et 
al. a Science, 244: 551-556 (1989); Takeshita et al. , Science, 257: 379-3 
82 (1991)3 , I L-3 (Itoh et al. , Science, 247: 324-328 (1990); Gorman 
et al., Proc. Natl. Acad. Sci. USA, 87: 5459-5463 (1990); Kitamura et a 

I. , Cell, 66: 1165-1174 (1991a); Kitamura et al. , Proc. Natl. Acad. Sci. 
USA, 88: 5082-5086 (1991b)) , I L — 4 [Mosley et al. , Cell, 59: 335-34 

8 (1989)) , I L-5 [Takaki et al. , EMBO J., 9: 4367-4374 (1990); Taver 
nier et al. , Cell, 66: 1175-1184 (1991)) , I L-6 [Yamasaki et al., Sc 
ience, 241: 825-828 (1998); Hibi et al. , Cell, 63: 1149-1157 (1990)) , 
I L-7 [Goodwin et al. , Cell, 60: 941-951 (1990)) , I L — 9 [Renault 
et al., Proc. Natl. Acad. Sci. USA, 89: 5690-5694 (1992)) , BS^v^P 
MWtfB^* (GM-CSF) [Gearing et al. , EMBO J. , 8: 36 
67-3676 (1991); Hayashida et al. , Proc. Natl. Acad. Sci. USA, 244: 9655- 
9659 (1990)) , ^&^=rnn—$ij^ia^ (G-CSF) [Fukunaga et al. , Ce 

II, 61: 341-350 (1990a); Fukunaga et al., Proc. Natl. Acad. Sci. USA, 87 
: 8702-8706 (1990b); Larsen et al. , J. Exp. Med. 172: 1559-1570 (1990)) 

, EPO [D' Andrea et al. , Cell, 57: 277-285 (1989); Jones et al. , Blood 
, 76: 31-35 (1990)) , Sjk^Pl^HT* (L I F) [Gearing et al. , EMBO J., 

10: 2839-2848 (1991)) , Jrl/^^t^^M (OSM) [Rose et al. , Proc. 
Natl. Acad. Sci. USA, 88: 8641-8645 (1991)) ftft^o 5 

[Boutin et al. , Proc. Natl. Acad. Sci. USA, 88: 7744-7748 (1988) 

;Edery et al. , Proc. Natl. Acad. Sci. USA, 86: 2112-2116 (1989)) , 
tfvwey (GH) [Leung et al. , Nature, 330: 537-543 (1987)) , 
#S**ttH^ (CNTF) [Davis et al. , Science, 253: 59-63 (1991)) £ 
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[0 0 2 0] 

/V—zfitisOZ O^tCttNicola et al. , Cell, 67: 1-4 (1991) Zixtz 
H . JBl#tt, 0iRff^!J ^P#xfv^ (EPO-R) 

XttKS^aos-jUHREg^S** (G-CSF-R) h'/4>" 

»2#tt, VVb»$>5a-0-^3.=:y hT-fcO, -Y^^-n^^>6g«#: (IL6 
-R) . «BB*T^n7r— -^^n^-fiJ^H^-g^ft: (GM-CSF-R) , 
-Y>^-n^df-y3$*# (I L 3 — R a ) 1M h#*f ^g»#*- 

3S¥rof--T $lx.lil L-3-R, I L-5-RWGM 

-CSF-R©3iIOat^aas/ K^LT^jiOb — V-?a-=.y hb<Offl 
<D^7-V-$imz.£.K>X£MZIn,Z> [Nicola, N. A. et al. , Cell 67: 1-4 (199 
1)] . 

[00 2 1] 

|p)tt (Gearing, EMB0 J. 8: 3667-3676 (1988) ; Bazan, Proc. Natl. Acad. Sci 
. USA, 87: 6834-6938 (1990); Davis et al. , Science, 253: 59-63 (199DS. 
Wigon et al. , Proc. Natl. Acad. Sci. USA, 89: 5640-5644 (1992)) , RTf 

mtmn*s?i-^*mkx-% art a»e>#e>ii,a. 

[0 0 2 2] 
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zm©JBJS^Ky-<^tt. IL-3, I L-5RVGM-CSFg&mti>t «fc 
hi) [Vigon et al. , Oncogene, 8: 2607-2615 (1993)] 0 Ufc^oT x mp 1 
[0 0 2 3] 

v)Xmp l ir^Lrtb hmp l p t<Dttmt, 2««(0^>-/^K 

8 lroogajiji^-tt^^-rrt^Bj^^tc-rSo i^A^Wicit. n**ss: 
jtw>fyc*oT, BwaK^>fy#ja©3 7»a©iwi*s, PM-en— t»* 

ZiXlt*y/<-<n-i-QhZ>Zbi>m££tlZ> [Vigon, «H§] . 
[0 0 2 4] 

-5£©3gikg^#cD?Stt{tt*, JffifteftHt, &fltt>Mtt. ^tfr 

Libol et al. , Proc. Natl. Acad. Sci. 248: 378 (1993)) . D^yKg^Lfc 

(EPO-R) «rflHt{tr**-f h*-f ^S*#fc«t5*>'i"'-t^tt 
ftOfltt, Bffl&Nttftft9 6/0 3 4 38*&tt (1 9 9 6f2fl8 0&I) 

[0 0 2 5] 
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[0 0 2 6] 

tfristrit), E»*tu<tt*©««B«iiias:fi^i-sJtJt»i)ia©it5i, ^fl:ft 

[0 0 2 7] 
[0 0 2 8] 

1M 5 y— S** CNicola et al. , Cell, 67: 1-4 (19 

[0 0 2 9] 

-MtflWCfi, *3BW0SWtt» Micg^T, a»9SfvK®2* (l 

00) fffitrt. #*L<ttl«f (10) ffiF«rt5ft^fe*¥ttflH±«r^ri-5, igA 

^iaf^-^'-7 r ^ y -**#«rjsttfl:i-sa:*. xi±^eo7 7 ^ ^ h 

PO) g»fr$r«£{fc-f*r©8*tt:, 7=r=*Uftttif5:U *f £ L< f*<i?L 

1) fe©c-mp l, «fc9#*L<l*t h-mp l Sr^tfhnvaK^ai^^g* 

KftS. a9l*f^*tt7?^Vh©7=f=^btt:<!(cH:, Fv, ScFv, Fa 
b, f tab' ) 2 77^yMifct <fc«K tf'tTif-'T 4 Slttinft i 
1-5. rtl?>077/^^ Mi, mtffcSfcftroF" XliFc^«L l"o-f$/ 

^v?y/^-j , x\**mM&&&b^<im®-rz>tcit>Km^ib*iz>. peg^ 
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£L&V>ffi#-?fcoT <£V\, c-mp 1 &|^fc+3ft*W*©i*H:, 12E1 
0. 12B5. 1 OF 2D5, $tmz&famc<>\,^Xtfm l £lttz ; t<Dffi 

m#e>m*b9t£tiz. c -mp i n*rt-5»a[*Trf=^ mm*. Abi. 

Ab2, Ab3, Ab4, A b S&tfA b 6 d^ftSS^fj&fftlSaS, Abl 
~Ab6l4, til^Jv VHRtfVLfl&firU tVHMVLiH:, #»*T 
5/IHB?!lfcJ:o-C£llSftfc, CDR1, CDR2MCDR3 b&ttVbtl 
ft, ffllttflMHWt (CD R) ©T5/B(E5!l**-f5#. Abl~Ab6©# 
VHRtfV L$T-cD3-CD ROT 5 / ttEHSr. & 1 
[0 0 3 0] 

IS 2] 



Abl: 


v H cdr\ 


YH CDR2 


VH CDR3 


DNA 




(ofcvj iu NO: J) 


(SEQ ID NO: 5) 


^ >**9% 


fSEO ID NO 2* 


fern i n vjr>- as 






VL^DRl 


VL CDR 2 


VLCDR3 


DNA 






/CCA m virv. I l \ 

(bby IU NO: 1 1) 


9>'*9% 


fSEO ID NO' il 




totv >u wu: IZ) 


Atfl: 


VH^DRl 


VH CDR2 


VH CDR3 


DNA 




/ceo in un. i c\ 


(5EQ ILJ NO: 1 1 ) 






t cpn i n wrv l a\ 

(oCy 11/ INVi 10) 


^a£Q UJ lOj 






Yl CDR2 


VL CDR3 


DNA 


(SEQ ID NO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 


9>**9 ¥t 


(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


AM: 


VHCDRI 


VH CDR2 


VHCDR3 


DNA 


(SEQ ID NO: 25) 


(SEQ ID NO: 27) 


(SEQ ID NO: 29) 




(SEQ ID NO: 26) 


(SEQ ID NO: 28) 


(SEQ ID NO: 30) 




VLCDR1 


VL CDR2 


VL CDR3 


DNA 


(SEQ ID NO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Ab4: 


VRCDRl 


VHCDR2 


VHCDR3 


DNA 


(SEQ ID NO: 25) 


(SEQ ID NO: 3 1) 


(SEQ ID NO: 33) 


9 ^<99, 


(SEQ ID NO: 26) 


(SEQ U) NO: 32) 


(SEQ ID NO: 34) 




VtCDRl 


VLCDR2 


VlCDR3 


DNA 


(SEQ ID NO: 35) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 


9>*9% 


(SEQ ID NO: 20) 


(SEQ n> NO: 22) 


(SEQ ID NO: 24) 


Ab5: 


VH CDRl 


VHCDR2 


VflCDRJ 


DNA 


(SEQ ID NO: 36) 


(SEQ ID NO: 38) 


(SEQ ID NO: 40) 




(SEQ ID NO: 37) 


(SEQ ID NO: 39) 


(SEQ ID NO: 41) 




VL CDRI 


Yi CDR2 


VX.CDR3 


DNA 


(SEQ ID NO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 


9V/<9% 


(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Ab6: 


VhCDRL 


VH CDR2 


VhCDFU 


DNA 


(SEQ ID NO: 42) 


(SEQ ID NO: 44) 


(SEQ ID NO: 46) 




(SEQ ID NO: 43) 


(SEQ ID NO: 43) 


(SEQ ID NO: 47) 




VLCDRI 


VL CDR2 


VX,CDR3 


DNA 


(SEQ ID NO: 48) 


(SEQ ID NO: 30) 


(SEQ ID NO: 52) 


9**9% 


(SEQ ID NO: 49) 


(SEQlDNO:51) 


(SEQ ID NO: 53) 
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[003 1] 

„ #3BWtf>c-mp 1 7=*=* T P O t Wlffi<Dtt-?m^btl5>. 

[0 0 3 2] 

[0 0 3 3] 
[0 0 3 4] 

1. £n 

[0 0 3 5] 
[0 0 3 6] 

TT^-^h^J (aAb) it. Wh*-f^-/<-77§!I-**#l: 

*£U if®, »#fttf/Xtt£{fcS'^-^*£C3*5, fit* 

t> IX i#'>^^«r**i-*i:v^jattett, ft 

K©*wc#Lv^a», xi*2^i (100(g) trTBfe*v>wre. «*, 
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[0 0 3 71 
[0 0 3 8] 

*M*ffl#(cffiVNP,^2,ffi*)-e, rii/jvESrflSttfti-sj tit, Jfc/JvRSrJPJ*U 
. 0!I*.14\ AD P£.tf=* 7-^14, jk/J^Srffitt^-rsri^feiT-feSfeK 
[0 0 3 91 

. CDRXtt««*fH*©V^-flli>K*JV^T"e*»9 5 5» 

tta«©tt#fct< 1**079^^ h 2~5 0 OffiFfcJt*StfT*> 

5 lefts, #3SfcSifnttf£»ei;#f4, SSft«iKi:»ttt/^tiif3 

ioTS4$tl5„ Marks, J.D. et al. , Bio/Technology 10: 779-783 (1992) 
!4, VHMVL ^^^+7!) l^lCJ:5jKfrttj0Hft«:K*L-CV*.5. C 
DR3t^/Xtt#li*aS«>9^^A^aCJUKttH:, Barbas, C.F. et al. , P 
roc Natl. Acad. Sci. USA 91: 3809-3813 (1994), Schier, R. et al. , Gene 1 
69: 147-155 (1995), Yelton, D. E. et al. , J. Immunol. 155: 1994-2004 (199 
5), Jackson, J.R. et al., J. Immunol. 154(7): 3310-9 (lggSJS.U^awkins, 
R.E. et al., J. Mol. Biol. 226 : 889-896 (1992)tC XoXftMZtlX^Z, 
[0 0 4 01 

1*5, *j|^la*a*^kllli-s^'>/^l^^cov^Tofi^stt*ffi^s■e*>5. 
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*mm*A*> (fsh) , f¥wmm®***y (tsh) 

W&ifcfciv^s (LH) ©£3fc**>v'«*It*A'*l', iiiu&ftB^-, JFF$ft 

(TNF-aMTNF-b) » 5a7-PI», v9^tt«WJ**^Vf+ 
H^WK, ^ytt'x 7*^tr>\ jMffrtfiritftH*, ^r^'Jy, ng 
F-bOJ:5ft#»**H-?, Jk/h«**H-?, TGF-aMTGF-bOJ: 
3 fcJWHESMiriHSH* (TGFs) , -fj/*!J >iW»H-? ^J>* 
n^x^v- (EPO) , #fl|8H4H-?-, -fy^-7iny a> b&tfg ©± 5 ft 
^^-7iny, ^077-^CSF (M-CSF) , I«-7^o7r- 
i?CSF (GM-CSF) RtfP&ifcCSF (G-CSF) ©iSfcans— « 
StS^ (CSF) , hayjtfiKify (TPO) , I L-l> I L-l a, I L 
-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, I L- 
9, I L-l 1, IL-12©i5Wy?-D-<*y (ID , LIF, SC 
F&tfk i t y J(fv K©«k 5 fc*©te©#!; KH^tffs^sns. 

[0 0 4 1] 

?:y-S«frj (4, #W»»T?tt^iM«jfcJfl^e>iv wsxwshv-fftLtf 

asaSffiSS^-Cfo'S [0iJ;ttfNicola etal., Cell, 67: 1-4 (1999),RtfSkoda 
, R.C. et al., EMBO J. 12: 2645-2653 (1993) ftfcH „ «ttT, r. 

ixbOSSflctt, ^V^-n^dr>- (IL) X(i='n--fjaH : f- (CSF) T? 
J)5. ^-/<-77 5!)-©^y/<-tt, IL-2 (b&tfgflSD (Hatakeyama 
et al. , Science, 244: 551-556 (1989); Takeshita et al. , Science, 257: 3 
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79-382 (1991)] , 1L-3 [Itoh et al. , Science, 247: 324-328 (1990); Go 
rman et al. , Proc. Natl. Acad. Sci. USA, 87: 5459-5463 (1990); Kitamura 
et al., Cell, 66: 1165-1174 (1991a); Kitamura et al. , Proc. Natl. Acad. 
Sci. USA 88: 5082-5086 (1991b)] , I L — 4 [Mosley et al. , Cell, 59:335- 
348 (1989)] , I L — 5 [Takaki et al. , EMBO J., 9:4367-4374 (1990); Tave 
rnier et al. , Cell, 66: 1175-1184 (1991)] , IL-6 [Yamasaki et al. , S 
cience, 241: 825-828 (1988); Hibi et al. , Cell, 63: 1149-1157 (1990)] % 

I L-7 [Goodwin et al., Cell, 60: 941-951 (1990)] , I L — 9 [Renault 
et al., Proc. Natl. Acad. Sci. USA, 89: 5690-5694 (1992)] , JE&Sfc-v'* n 
^T-^n^-fflSMa-?- (GM-CSF) [Gearing et al. , EMBO J. , 8: 36 
67-3676 (1991); Hayashida et al. , Proc. Natl. Acad. Sci. USA, 244: 9655- 
9659 (1990)] , W^D^-MBf (G-CSF) [Fukunaga et al. , Ce 
11, 61:341-350 (1990a); Fukunaga et al. , Proc. Natl. Acad. Sci. USA, 87: 

8702-8706 (1990b); Larsen et al. , J. Exp. Med. 172: 1559-1570 (1990)] 
, EPO (D' Andrea et al. , Cell, 57: 277-285 (1989); Jones et al. , Blood 
, 76: 31-35 (1990)] , 6rtL#iPISHT- (L I F) [Gearing et al. , EMBO J., 

10: 2839-2848 (1991)] v at^a^^M (OSM) [Rose et al. , Proc. 
Natl. Acad. Sci. USA, 88: 8641-8645 (1991)] , ^LXl\C^u y ? ^^Kft-f 6 
[Boutin et al. , Proc. Natl. Acad. Sci. USA, 88: 7744-7748 (1988); 

Edery et al. , Proc. Natl. Acad. Sci. USA, 86: 2112-2116 (1989)] , 
ft/ls^y (GH) [Leung et al. , Nature, 330: 537-543 (1987)] , 
**ttH^ (CNTF) [Davis et al. , Science, 253: 59-63 (1991)] RXfc 
-Up 1 [M. Souyri et al. , Cell 63: 1137 (1990); I. Vigon et al. , Proc. 

Natl. Acad. Sci. USA, 89: 5640 (1992)] \Ztti~Z>%:?$fc*&^-fZ>&. ^tl 

[0 0 4 2] 

t H£:fctt6 rjk/h««/>^j tt\ «3cl V y h^htcV 1 5 O x l o 9 *« 
[0 0 4 3] 
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tttbTSa$tl5o ZVmm*. in vivoTro-T^Jfc/hfiBtt^-jfcTy-fcW 
, t h SjfclfiE^IfcifflS&l* (CMK) (COV^TWgtjk/htS^Tyir-r OnG 

pn b in a ) \z£^xmfe£nzmv<Dfa'mmfo&mtimT?±-<(<Dmm. 

&t/©»*SMBJiattc (DAM I) fc*5»tSffiF»ft©|l|*«:^-t-5***7yfe 
[0 0 4 4] 

fc, *HBE5l«» 7n*-*-, J: w-*-E0L !>#y-.WHr£r 

[0 0 4 5] 

fln-rsyv^v^Kt LT»gi**i.s/i?>ii» :/wEHxr«WBttP— ^-jb 

lit 0 ££*ft*1-5. Ld>U i^yf-tt, SfflSLT^S&SSHi 
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10 0 4 6] 
[0 0 4 7] 

[0 0 4 8] 
[0 0 4 9] 

fc»ftfn5«r*»*DNAEJISr88«i-5. *nH*KJ!v*b*i«tt*ttMIWi 
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5. «ELT\ «Jl /ug©^7^5; KXIiDNA7 7^>-h^, 2 0 ji 1 

f nmmm 1 ~ 2*&t t tic/a^a. ®%<D®mmmmLtz®ffi®Rxfmw 

*i&H89, ^^U'oiWfcta, 5' Uiyvss 

<Dtz#><D^MJkVF&Mte.^ Sambrook et al. , Molecular Cloning: A Laboratory 
Manual (New York: Cold Spring Harbor Laboratory Press, 1989) <F>% 1 . 5 
6-1. 6 l»KC«Silfc4:*J*), «ffl«JT?*>5. 
[0 0 5 0] 

WISJB{W»6>©DNA«>9f«©75^7«>h© riBftj Xtt r^gfj j*, fl;^ 
9hSL<o, Kfei^JI©^- *-DNA75^ > h<D*ft&#JtL-C<ait«{r.fc 

o Lawn et al. , Nucleic Acids Res., 9: 6103-6114 (1981K RXKoed 

del et al., Nucleic Acids Res., 8: 4057 (1980) £r#J$£ftfcV\, 
[0 0 5 1] 

riMfy^Hffj 3U4 rtfV7*Dy tt, DNAXttDNA^Wiaj&feO 

Hm=->YX9 UT-Hfillfl**©DNAefl<0#fc«r, JE»0«Wk*Hfc*- 
y =f5C^ KXiiDNA7 7^ >- r- t©W7"!) ^-tf-V 3 VlCfcoT 

?fe^.-t-57jife-Cfc5. f"!fy^«f(4, ft*Wl!lHU Sambrook et al. , HmofH 
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9. 37~9. 5 2»CB«*ilfcfc*J9, T^fn— ^y^±©DNA?B<k«lO 
*ftftft£M. ««*IMMBI*0DNA<0SMfe, M^hnt^a-^, -Jvfn 

[0 0 5 2] 

ry— tf^#fj xtt r/— y^ayfjfej *p=r* K, dn 

A77^yK cDNAtL<l«©77^Vh, Xi4RNA77i/^ > h 
© «fc 5 * , gEft©?* n -7* t J^i 7* V XI" 5 R N AffiflJ &&f£f 5 CO JB V * 

y<k\Z£Zt\ X\mm-?mmti-Z>o #tffb<fc5i1-3RNAte, »*, Samb 
rook et al. 7 . 3 9-7. 5 2«|;ilB*£*lfci::fe0 ©aftfffUffl 

[0 0 5 3] 

^-f5XS-e*)5. 2 77^>^h^r^1-5lCtt, 7 7^> r-©**ti, 

fc« ft* , &3ofc*«£, ¥»*«K$g&L-C, 

*3 <fc 5 fc-f* r. t ##S-C*> 15 5 5„ *«Sr5P«Mtr5liiHt, 4«S©m 

*y#5t*w*f-K=9>a©#ftT. *jo*a«*«t»-e, dna^iows 

-ei 5t-e'>n£< i s^w&a-rs. &v>-c, dna&, 7i;-*-^d 

7 7V>-M*, tslSV j e/H:'e**tA4ia. ATP, !> tf—VMffim 

, MT4DNAU #~t?©,£ 3tf— DN A 0 . 5dgfefc!)^10 

-«7*-£, mwrnm* > k* ^ ur-if id ± * jwbK * o xmjut-r a 
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[0 0 5 4] 

*«SrjS*1-5. DNA^SJW^ffl^HS^ffili, Sambrook et al. , mW,<D% 
1 . 2 5-1. 3 3ttfcB«Sitfc, 5 K«8K?*>a. 

DNASrHKLfc^, Sambrook et al. , HiMtWB 1 . 4 0 {ZfSM^fltii. 0 ft 

[0 0 5 5] 

r^y^^W^Kj 12, (1 9 8 8#5fl4Bfim$*Vfc3-ny^fr 
^2 6 6, 0 3 2^&18(£fe$fe£ftfc«fc5&llffi#)£&ffl^5a>, XliFrochler 
etal., Nucl. Acids Res., 14: 5399-5407 (1986)*S|HlfeUfct*3t), tlfflft 

^-eo^-yar^^Ujj-^K-a-^Sr^-fS. Clftfe^ffite-f^T, Engels et 
al., Angew. Chem. Int. Ed. Engl., 28: 716-734 (1989) KlBKSft-fVSo - 

[0 0 5 6] 

r#'J tfjMHRfcj Xtt rpcRj 1 9 8 7^7^ 2 8 B£tt£ft 

fcfcBMMMIU , 6 8 3, 1 9 5^WmW\Z.%im<Dk&<Q, RNA 
fttf/fc U< ttDNAO»J|«i«|5^tit*i-5#)ltXtt#ftfe«!*i-5. 
. HI«©«Wc©5ia*a»6©a\ XI4-tH£H±OEWflMIH:, *!Jrf*^u*^K 
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fccDNASrit*ii--5<DtCffiV^r t^-CtS, ^ftlCtt, Mullis et al. , C 
old Spring Harbor Symp. Quant. Biol., 51: 263 (1987); Erlich, ed. , PCR T 
echnology (Stockton Press, NY, 1989) £#J$,£ttfcl\ ^WiM^Jfl^ bixZ 
R9, PCRti, W®<n>m&k7°7<<-v-b UC, ^o^^y * 

[0 0 5 7] 

^nBgft^K^V^^KT^o-C, 2*W|^— ©6 (L) ^t, 2#CDH-<E> 
fi (H) #JiT*«/£$*v3o «-L«tt, Ki^taotl 

Ktt^l>#i-ft. *H«Ui, -4SStCpJ£K^V (V h ) b. 

<£m<o*%v*j^bZGi-z* «-lh»4, -atcpi^K^^^ (vj t, 

y-f^tH^U L«©-BrSEKp«-f^tt, H*W>»T*K* -filter*. »3S 

*x£ [Clothia et al. , J. Mol. Biol., 186: 651-663 (1985); Novotny and Ha 
ber, Proc. Natl. Acad. Sci. USA, 82: 4592-4596 (1985)] „ 
[0 0 5 8] 

Lm&.VHm<0°I% K^-f (CDR) X»*H*T8M«« 
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tmfhz>3±y/y ncati/t^s. ^k^^©, **>i««icfit#$;h/ 
#a* (fr) ti?«ns„ H«at;Lii©pr3E K>-r^tt, 

ft. rWfrttb 5/- h 0, 3«3f©CDRfcJ;o-caS£-£ftfc, 4{@ 

»«r»*1-*-'i^-^ , Sr^*-f*. £$i©CDR[i. FR««lcJ;oTBI«lC* t 
*<bft. **©«i»6©CDRfci:t)lc, tt*©«JWt^Bffi©»*fc»#i-5 
[Rabat et al. , Sequences of Proteins of Immunological Interest, Nationa 
1 Institute of Health, Bethesda, MD (1987) £#J8£ftfcV\) . ?H£Y*<<"S 

IB. «*tfStflc«»tt»ia«!fe^©St«:©#JPS:*i-. 
[0 0 5 9] 

ftflEOAA«-f vfflMfctt, -fcft^ft, fc£l«*f©0iaWtt£*Mk RU 5 ^® TF 
cj 77^>h (£©**W\ *Jx**fi^»*fl:"C#eri:«rR!fcU-CV>5 
) fcfcfcfc, TFabj fc»tfhSIOO«*U«H*79^^ I' httt 

t#5F (ab' ) 2 77^Vh&4W„ 
[0 0 6 0] 

TFvj It, l'J«77^>h-CfcoT, ££fc^BB»tWS£»tt«r 

#1-5. r©«*tt, -o©H«atx-o©L«[T5r«K^-f^!is*»K**we 

*#©*B5 tttlStt'&»ttSrW*1-* J: 5 flUB L-g- 5 ©tt, =. ©ic^KSlctJV > 
[0 0 6 1] 

Fab77^VMt LiO^K>>fl', XtfH<H©*lPJ©5F« -T V 
(CHI) t*tr. Fab' 7*^*5/htt, ia#©t V^HKd»&0 1 fifiA-h 
<D'y7,y-y{ HfCHl -Y ^©#/W#*S'A'5|5Si&-C©&iB©»g© 
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iianiCfco-t, Fab77^VhtIW, Fab' -SHtt v Fab' C*f 

-A-SSrfPfSo F (ab' )Jn.»yy^^yh\t. **ifc©IH©fc > 

i/<Di/7,=r4 y%G1-Z> 1 *f©F a b' 77^^vhi LT^$ttfc„ ^roffi 

[0 0 6 2] 

^ ^©T^SSKWcg^T, ic&tfA. (1) tmtixZ, -rXDWbfrK 
[0 0 6 3] 

, IgD, IgE, IgGWlgM*5fcD t mfc<D5*>V><o^|±, f-T'^ 
7* Wy?^y) , gG-1, I gG-2, I gG-3RVl gG- 

4 ; I gA-lWl gA-2l'KI'|S^L5 5„ J^S* 7*<0ft&^n;7* J) 

[0 0 6 4] 

ffl!§ rgtt^j \Z, jEiilcfflv^i-u -ocot^D-t/^f): (7^-7. h& 

flJxJiFab, F (ab' ) 2 , scFvSlfFv) fcftftttKiHSiS-t-So 
[0 0 6 5] 

5. ttJslMjtciig&SftJtS (il^F-^) fc^i-fSgftSftftSr-g- 
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y ? u—tfrtTim*. Kohler &; Milstein, Nature, 256:495 (1975)^fttUi-l3 
<®W%4, 8 16, 5 6 7^*ffl# (Cabilly et al. ) £#<$$ftfcH l:£o 
[0 0 6 6] 

at *>, xn^jeoa:*^ 5 * % l < writ y * icjs^smft*©** 

$VM4ttlWe*>5» Tdr^7J tt^ (^S^n^y » (*BfclMR4 t 8 1 6 
, 5 6 r^-BJ^fflS (Cabilly et al. ) ; .atfMorrison et al. , Proc. Natl. Aca 
d. Sci. USA, 81: 6851-6855 (1984)) %Vffett)\C&<S-rZ> 0 
[0 0 6 7] 

Xtt (Fv v Fab. Fab' , F (ab' ) 2 Xf4*©lfc©tt:ft©«JB«S'&ttE 

ct*^ (g£#*rc#) <au s$#<offi«tttft^ffi« (cdr) a» 

*ttt5t h-ciiftv« ({*-£#&#) ocDR*»b©»»t«t**.p)ti,r 
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e>ft*. zoo*., t nmmt, ^acdr 

M©**IT?*)5, M<H-o, ft*»fctt-o©T*fc K^^O^Stttfcl- 
'tTfc^trfcSfcfta. t Mttttttt, fiSKtt, fcff^u^ (F 
c) , ftSWlcte, tYto&7v7VV0*ti«>&tt<ki>--1Ht1SttbB&>ti 

5. J E:tLii!.±c0p|ffllCoV'>Tt4, Jones et al., Nature, 321: 522-525 (1986); 
Reichmann et al. , Nature, 332: 323-329 (1988); SOTresta, Curr. Op. St 
ruct. Biol. 2: 593-596 (1992) SttfcV. 
[0 0 6 8] 

r-*^Fvj x\t r s F v J 8ifl!77^y Mi, JW*© V H &tfV L -r 
F v jKU Ktt, s F v «sfitll5CBr&Ofc«>©a*Ofl|jt*r»*'Ct 5 <fc 5 K 

J|tC{;i N The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg &; 
Moore eds. Springer-Verlag, New York, pp. 269-315 (1994) t P©PluckthunSr# 

[0 0 6 9] 

(VhRVVl) «f-CL«^*Ky-f V (V L ) fc«^*ixfcHil»r*Ky-f ^ 
(V H ) SrStf, /h*v4tfl£79^vhSr««c-rs. -ocd vffi©*^ 

fir^ajffi«:4j«-r5. MTtffj-tts «ili3-By/<Wff4 0 4, 0 9 
7 -t<&$g ; SES&MWfFS? 9 3/11161 4§^# ; St/Hollinger et aL , Pr 
oc. Natl. Acad. Sci. USA 90: 6444-6448 (1993) (C, <fc *)&L<f5ffl,&t\,X\/^ 
5o 
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[0 0 7 0] 

*m±mz.f8^tzt r^gt«Cj \X Zapata et al. . Protein Eng. 

8(10): 1057-1062 (l995)lCiE«»fct#£S*1-5. USUI'S ^ftibOfcift: 

1 »©StJSiB^««Sr»*-f 5. 
[0 0 7 1] 

-o, «AfS»l~*Dl 0, #4L<tt»2~»5©tt*«r^A/"CJ:v\ 

*a#©HxttLii^ae«waEwt©» 7 5%oJb©» i9#*u< 

*L<»49 5%«±OEJ!|ISI-ttSr^tfCtt*5. r©BWKB81-«ISIHtX 

insist*, *bj»s-c*i4, eyijfcs-frstt, &stt&i2nMt**Ai/r. sa^J 

*©J:5ft4*tt*#*rr5fctt\ SI«=OFa b ^j§£S}5i#<DF a b 

lzffl«©3EJWt#i;fcH:. SiinttiJti&Lfcif , ±*¥«JJStt«>tt l OflMJUb, 
#*L< lift 2 0«£lUb, *t>#*U<ttl&5 0«K±O*5***-f*n-C*>5 

o 
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[0 0 7 2] 
[0 0 7 3] 

9 9fifi%Sr±lHl5*-C?, (2) 7,\f=->ffi} y^>— 9sl*—9— £fflV>-C, 

(3) *~ v->-7>-, Xttff*U<tt«S!!fe«rffl^fc3l5£tt'l>U<H:*a7c 
ttftffTT?, SDS-PAGEiCj;5ffll^tt*t?. 

in situT»**.»IISl'iKSi;#fcatf. La>U **tt» IWtSftfctttttt 

[0 0 7 4] 

ttfle**, text (--/tifftl^iSCL^v^ 9Mi;ilt*5. »SJ 

s> kh:, -««ictt'>* < 1 1> 6 ®cdt s y msat. mmtm s 

~5 0iO7$y|!Sl (»*L<(i*59~3 0 2§g) SrWTS. flltt, fluHA 
SSfc^y^f-K, M^©«;#12CA5 [Field et al. , Mol. Cell. Biol. 
8:2159-2165 (1988)] ;c-mycga, RVZtUCtt-fZ 8 F 9 » 3C7, 6 
El 0, G4, B7X0 5 9E1 Ofitft (Evans et al. , Mol. Cell. Biol. 5(12) 
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:3610-3616 (1985)] ; Mtfl^M^^^ P-fA^©** >/<?WD (gD) 
8tBL RXf^ntfiW (Paborsky et al. , Protein Engineering 3(6): 547-553 ( 

1990)] &&£i-5. -*©IS*lB«-crtt, ^fh-ZSaiJ, r-tfvw*— s?X 

IM^fF-T'J f*. I gG^-oin vivojiiit*ft^&jB*1-S«««r*r 
IgG»f (WitflgG,, IgG 2> IgG 3 XliIgG 4 ) ©Fcf)S 

[0 0 7 5] 

MB Tmp 1 !)#>Kj . r m p 1 U^^K^U^^Kj , ML J , Th 
n^jjfjjf^yj Xtt TTPOJ tt, *Wtt»^li»TfcttU:Jfl^$>ft, IM r# 

ttft±**ftM»tttt» t hmp lSrhyy^^^^^gVL/cI L-3jfc#1±B 
a/F3*BJiaODNA^©fi{ltt{t:5t^U*f-K (#Rli 3 H-f- 5 

Srfi^-fS. flltt, TPO (3 3 2) atFr hTP0 332 Srfl^-r5. wtf>£H 

mis, ai7Ett*ftT-c?ro s d s y^nc ± o rifc^ l^k *> -cjkj 3 1 , 000^ 

h>- (3 1kD) <P, *fc^3l7£tt^#T-Ctt2 8, 0 0 0^l-y (2 8kD) <D 
BM&HMMII9 5/2 8 9 0 7*^«fc|B«*nfcAl/MR» 
*tt!)ifl'Kt>fi***u5. ffliS Ttpoj II, to*.tf.7yy*> 

ffiffofc*. rJie>©!)^KOi-'<T«:, SkTTttimz TTPOj k 
[0 0 7 6] 



-39- 



jfcflfjluhS»Sr»Jp**5wi:ii-C#5fls^«n?*>5. TPOli, #* K 14, 
Hffjh/hSKfc^fc < t h 1 O %, «fc 9 »* L < tt 5 0 %if 2lP£-£5 r t 
, L< tt, t h (d*5lt 5JiL/h«»SrJiiM l 3 y KA-fcfc 9 #b l 5 0 x i 

o 9 «r ±0 5 * -cisin $ * § r t & v 1 5 . 

[0 0 7 7] 

ttfrffU y?mp 1 U^K^M/fK© rEPOhV-C^J itt, >Mt< 
tt>8 0%©E5J|SIH4**r*-S. dtUdttJtT, #3&W©TPOtt, *3»Lfc 
t hmp 1 9#^K (hML) , XteZV®^ t>lXf*IE^tf»$;h,fcJI* 

Ktt. * : 

X-hTPO (7-151) -Y 

10 0 7 8] 

±5$rt>, hTPO (7-15 1) {4, PJ«££&T, Cy s 7 ^t.Cy s isi £ 
WtMPO (hML) T$/®?K?iJSr3cL ; XI4, MTPO, Xtt-ttt^ 
Met, Lys, Ty riOip/iT^yMSOM*®, Cy s 7 ©7 5y 

=5f=>^f) 9 */^J;5 6*oBI, Xtt«*tf* w<*K$M*KJ:6«»H» 
ffi*W1-5 9-^-E3aj («x(iH^X aXIJ ho y^y) ; YI4, 

TPOXtt^ft-cDjifitf?, Cys 151 ©*^^^ XI4-ot>L< 



-40- 



[0 0 7 9] 

-SB, Xi4-ofc t < tt**lW±WT 5 y »»XXttli*ft**tt*s^ffeU*:T 
POga?iJ£j£*-f 5. 7 5/ 77^yh^ mpiy^K 

■WW»&iWi£ftfc, mp 1 9ifvKoE5li:IB— "tffca. 'M<ifcio, l 
5. 2 0, 2 5, 3 0Xtt4 075/8H8lil©ai«i-5^!l*rfl s tSi:Sto*i5 
. N5KJS79^>h©ft*W*«tt, TPO (153) , hML IB3 XH:TP 
O (Me t~ l 1 - 1 5 3) -?S>5. 
[0 0 8 0] 

mm rTPo^y^j rTPOEW-f yfii , x«TPoic#mtT<Dffl 
*jfc$t, xttt hapivxy \tfrb*MistntTPOkoi o o %*}»cosa?iJii 

, 4ft*ftiSttmp l JJJlfVK, XttTPOW yffitt, *HMttt7*Mtt>L< 
ttJ«J»-r!>^!9»6*rt*llfcmp l !)#yK/TPO, thmpiy^K, X 
J4^W7yy*yy h i:<D*U7 0%£Lh, »*K(»7 5%£i±, i<9»*U< 
HCIKI8 0 %£JLt, L< (4^)8 5%J^±, tt3i»K:#* L< «*J 9 0%Sk 

±, *fc»*L<»»9 B%Cl±©7 5>'WEWW-tt%*i-*r5y«i»l* 

[008 1] 

TPO r^frj Ht, TPOaKy^^Kfcflt^fc^V^Kttfi^-fl:, ffl 

Wy<Ooh — %m&ff%4, 6 4 0, 83 5f ;I4, 4 96, 6 89f 
;f&4, 30 1, 1 44f ;I4, 6 7 0, 4 1 7f;S4, 7 9 1, 1 92f 

x»*4, 179, 3 3 7*mitoiz.mi£tiiti&ttm&-i-&zb\zt:z* t 
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-kVfa&ZixtzTPOtfV^y^Vlt, #BJ»#?l4PEGfl:TPOiP?.& 0 
[0 0 8 2] 

*&w<7>%\zm<D&mteT po#d •^T'^Kii, mp i y tfyvrnw^gft- 

RXf^tyZ&Si-Z, »*t, #ilftmp 1 V Y&3\<D&&WBat* * 7\t 
, t l-mp 1 !)#yKt<D90%£l±, ftt>#£L<!49 5%0Ub©7 5/»E 
WISI-ttt*i-ST5yKE?JS:«-t-5. «iU©814mp 1 ytf^Kfc* 
#14, N*«K^>fyhML^M (:*y*o:iK3:^fc©Jt©e5WllB]te©fc 
TEPOK^-Y^J il>3Mitl.S) T*fc£. Wffl^hMLcOEPO K^^^tt 
4 AAhMLOlDAOISScl 5 3fl073/IK£Utt-fr*, hML 183 fcPftfil 

, Sftt, Gly, Pr oft if) -efi&Sftfc^ftfc^tf. »JgfthML 

©C*JiK*-f fETMUWM*, gl 5 3&tfl 5 4 Ar g££tf, Al a gg 
SlCftf IftifeilTV^. r©««#tt, hML 332 (R153A, R154A 

) tuftftiS. 

[0 0 8 3] 

»ilft=3r^7{4, JW^JI-^^K, XI«©77^Vht©mp 1 y#>- 
K. Xtt (TefcfcfcSitfc) *07?^yhO|Bom^r*6. h 
ML 1S3 (4, I gG77^ v h -Tr, JiLffiNWBSrekAi-SiN Xtt 

IL-3, G-CSFtt<(4EPOiiit^$-&T, *3*$ftfclh/JvKJ&aHStt 

[0 0 8 4] 

t©ffi©jKBftmp 1 !)j!fVK7?^y^H», T%/mHSe rOitMe 
t**i-* (0|*.tfMe t -1 TP0 1B3 ) . #J;itf> ft* 

t<0rap 1 VtfV Y77?* Vhlt tt*#»**r*JHci"5fc»K. 7 



-42- 



j£LTt<fcV\, ZOmWMKXZ&MtZmp 1 !)^K77^yMl Me t 
_1 TPO (l-x) Xtt, ^l~X^SroE?iJICMLT^)l 5 3, 1 

64, 191, 1 9 9, 2 0 5, 2 0 7, 2 1 7, 2 2 9X142 4 5t?3i>S] & 

[0 0 8 5] 

[0 0 8 6] 

II. 56Wo»*U^H*«« 

/X»4»fl:05/^A'Sreai-«ttKS:«»rs, 7=*=* h^tfr (aAb) t 
fcmtt, thmpl P-Cf7^7x^FJHfcIL-3WttBa/F3i 

ffljfcl-* i t i 9 , Xttih/WRtfcllRG Pii b iil B »gio|S**r««i-* CMK 

Ty*^*ffiV*T*Jt$;h,5 5. V^Wfiatt, c-mpl/Mab HU- 

0 3iNUSl«J»Tyfe-fXtt«#»»«g««4fifcTyfe>fKj3V^T, c-mp 1 
-Rse. gD^7SM«!) V&fc&aiM-f 3* td-fct), K I RA EL 

1 SA\c&oXh»:feZtloZ><, 

[0 0 8 7] 

^0»«tlSMf©»«XM:2«f (10 0«) »±ffiv**ttT\ CD 3 4 
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5. 

[0 0 8 81 

£0#*U*c-mp 1 aAb (-oXtt*ft) tt. 3&JhfiH£. ttfcEfc* 

AMU dMh, Stf/XttSfiKS-St r hTPO®fiH£2:n«Xli2ffi£lrt0* 

, H«ttl-«|g£*lfca Ab (-oXttffliS:) -CfeS„ *fc»*U^#3Ml©a 
Ab (-oxuSS) tt v ^£ftt bFcfW*r*+**ftilt#tr**, 5tJt. 

oxttiw -efeSo waoiiwwi^fcfrraw^ttftKfrKHt, fv, s 

c F v, F (a b' ) . F (a b' ) 2 ^*H5. 
[0 0 8 9] 

#« LV> s c F v^Jtli, H 1 K«tfc£ftfcCDR&lW»*^«WE^J&* 
10F6, 5E5, 10D10> 12B5, 12D5M12E10i^ 

«fc9$?Qttricf& (affinity matured) $;tx£. 
[0 0 9 0] 

^7/^5' h (Kabat) &&[it|jl* W-*£K<OE?!l (Sequence of Proteins of I 
mmunological Interest) (&3fefft£*&)t} (Public Health Service) , S 

StSr*Sf5E3f (Natioanl Institute of Health) , s<±Xf (Bethesda) » p< !) 
-y^K'J-N (MD) (1991)) <D6 4 7~6 6 9H(C**f>tvTV^5. 
[0 0 9 1] 
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tr£tf. mp lfc#«r-&tf(ft*&»EH:, »45!B^trh-^Sr#i-«Si#©9W 
[0 0 9 2] 

*.tf, DEAEXI4*^#* , >'^f/l'S<>L<H;^*^ti fcVwg£-£tfv r l> 

y>7X) , ^/W t7rc-7 (Blue-SEPHAROSE) , CM^ t7/n- 

* (CM Blue-SEPHAROSE) , *J-Q (MONO-Q) , -=e/-S (MONO-S) , U^X 
- l/^fy-t7ro-^ (lentil lectin-SEPHAROSE) , WGAt7rn 
(WGA-SEPHAROSE) , ConA-t77C-^ (ConA-SEPHAROSE) , x— r 
^ (Ether TOYPEARL) . T^A- • h-f/<-/W (Butyl TOYPEARL) % 
7i=yW b-f^-/P (Phenyl TOYPEARL) , ynf-f yAt7ro-^ (Prote 
in A SEPHAROSE) , SDS-PAGE, &*BHPLC (0H2.fi, HiBfim&lfittfiH 
Xfi-fc^TTy?* • t^a?- V— 7 (SEPHADEX molecul 
ar sieve) XlWXft^nv Xtf** / -/l4t»XB:«WT 

iX*^C> ^^/V^;W*=/W7/^!) K (PMSF) <T)Zot£-fV7-T— tfRLffiH 
[0 0 9 3] 

»*L<»*. lfcBtSftfcJfittfi^y^n— - JvW (Kohler&tAJilstein, Nature 
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, 256: 495-497 (1975); Campbell, £fl:¥Rtf^£»¥tC*JW'55fciHSf|f (L 
aboratory Techniques in Biochemistry and Molecular Biology) , BurdonkH 
, ^13^, Elsevier Science Publisrers, Amsterdam (1985); MWCHusefj, S 
cience, 246: 1275-1281 (1989)) X-foZ> 0 #r* UMn p 1 01^14, 'pt£<bh 
mi 0 6 l/*/UCD^?ntt-Cmp lS**(t{Citt^1-5t>0-C*)S. .fc0#*L<tt 

. '>4<tt>»i o T i/*/iouM>*< fct>*bi o*\/*/vtb<»Wm 

•5m p lS**fc*fUTf^»$n*. mp l g£#fcSfc£-1-S r t **** 5¥« 

1 3 #v K£in vitroXtiin vivoT'&fflt-5fcfc©#&£i§{ft-t--5„ 
[0 0 9 4] 

**W«t, *U^tB**tMili*ix-CV^1>, £*vtV>ft<T<b<fcl\ mp 1 
[0 0 9 5] 

v>TJn#£a- c DN ASr?6m$-&5 w t . &tffi£*UW**ft>6fttt 
tiai0li-6ti:«rtf, ffi#©M££tT5 cDNA«r*ffl-r*3Wfe*rJIK*tf. 
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HO) MTfeSo S'J»#* U*tf±M£lli, E. coli-Cfc?>o 
[0 0 9 6] 

, LIF, G-CSF, GM-CSF, M-CSF, EPO, IL-1, I L- 

2, IL-3> IL-5, IL-6, IL-7, IL-8, IL-9XI4IL- 

i ifc$zixz> 0 ft#«jc». fctttt, -r>->^u v^itma^ ig 
f-1) xammrnxm* mati, y^*h^ (lt) j tsa^fc-ttT 

[0 0 9 7] 

III. HS^fe 

#5„ 345^7*9 y-©H»H;» 3*#Ktt;8fcn?fc5. SS047V7* 

7 Si-fit, WO 92/01047, WO 92/20791, WO 93/0621 

3, WO 9 3/1 1 2 3 6, WO 9 3/1 9 1 7 2, WO 9 5/0 1 4 3 8M 
WO 9 5/1 5 3 8 8KE«*ix-CV^*jfel!:J:»m«L.T'bJ:v\ #SS4JiJ6 

ffiWfcJSV^T, (scFv) W7-f7*7y-ii, tFOKt-HC 

-rsmRNAti, urns** *\,xm9WK*R^xiMisti* ZLxmm^z 

ft, cDNAO*a*r4***6. PCR«(il*» -*«tt#Sr = -Ki-5DN 
Afit, G 1 y 4 Se r OJ: ^*-«rfllV^r|ft*Scr 6>*l, * UTSW** 

a^^-^t^n-yflssita. 7r-^7^7*7!J-fi, 

#o*H*S7 7-s>©*lBfc*3 ft* <t 5 KWKSftS. 7 r-^7-f 7*7 !> - 

%ffl$kt?>tzlto<DMW£jj&\t^ Winter et. al. , Annu. Rev. Immunol., 1994, 
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12: 433-55; Soderlind et. al. , Immunological Reviews, 1992, 130: 109-12 
3; Hoogenboom, Tibtech February 1997, Vol. 15; Neri et. al. Cell Biophys 
ics, 1995, 27: 47-61 RXfZZ\Zt&®£tllt&mm\C, ItSiSft, f2fc$*VC 

[0 0 9 8] 

. zvxft#&m'ki-z>ti*><o®fc<t%®#*m^x, mztiti£o\cmm£ 

Hfct h s cFv(OyJ7y])-*m'9ftttZ>ZbK£*)MW.£i\X\>£\<\ Gr 
iffiths et. Al., EMBO-J, 1993, 12: 725-734. ^^P-yiOMttJi^ 
tttt, WL&CDWffim&m^XWffi-fZZ t^Tt 5. Griffiths et. al. : Clark 
son et. al. Nature. 1991, 352: 642-648. #J*OiI*) #ttlS<^ gStt— 

i7 7-«7-f^7P-li« 7 7-^20%*^ #iIlC{ilO%*^ 

l:fflV^it^-e^5 t — ^CD^^te. tfUx.ffLowman et. al., Methods: A Com 
panion to Methods in Enzymology, 1991, 3(3): 205-216lCfE$fc£ftf::<fc 5 |C7 

v^li, M13-efc9, ^ LTJl^te, ±!2<DLowman et. al. , KIS^WJ; 5 

o U. S. 5, 223, 40 9#{$„ 
[0 0 9 9] 
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o 

[0 1 0 0] 

<Dtzlb<D%f8t£jjm\*. Cunningham and Wells Science, 244:1081-1085(1989) 
I'lE^^JxTVSi 5IC tTy->tt&%%i%gi&m (alanine scanning mutag 
enesis) J tmZhZ* ZZX*. illftSSwSISXCtgH:, mfe WJAIJ, a r 
g, asp. his, lys, ATfg 1 u <D <fc 5 &«B£*v;tglS) Six, -5:L 

x f ttx ha jc^m $ twtr 5 j wl (a i4T 7=yxwy77-y) 

^oT, 7SyS£Ic?y£JI#£&AtS/t*0&{il4, 

^v-yxamrnxnioix,. mmtitzfoftmmtK mm<Dft&<DtzMz.xt y 

[0 10 1] 

X<D7 $ / -RV/Xtt*^X*i<'^-3iti&M&. mWZ 1 fflXtt®|Scfi<Z>7 5 
[0 10 2] 
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[0 10 3] 

[*3] 



g 2 







tf*U*KfME 


Ala (A) 


val; leu; Ue 


val 


Arg(R) 


lys; gin; asn 




Ara(N) 


gin; his; asp, lys; arg 


e»n 


Asp(D) 


gtu;asn 


gro 


Cys(C) 


sen ala 


ser 


Gto(Q) 


asn;glu 


asn 


Glu(E) 


asp; gin 


asp 


Giy«3) 


ala 


ab 


His(H) 


asn; gin; lys; arg 


arg 


lie (I) 


leu; val; met; ala; phe; 
norleuclne 


leu 


Leu (L) 


norieuclne; ile; val; met; 
ala; phe 


ile 


Lys(K) 


arg; gin; asn 


*g 


Met(M) 


leo; phe; ilc 


leu 


Phe (F) 


leu; val; He; ala; lyr 


tyr 


Pro(P) 


ala 


ala 


Ser(S) 


thr 


thr 


Thr(T) 


ser 


ser 


| T>P(W) 


tyr, phe 


tyr 


Tyr(Y) 


trp; phe; thr, ser 


phe 


Val (V) 


lie; leu; met; phe; ala; 
nor leucine 


leu 



[0 10 4] 
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(1) : norleucine, met, ala, val, leu, ile; 

(2) "tMt&TMS : cys, ser, thr; 

(3) 8M4 : asp, glu; 

(4) : asn, gin, his, lys, arg; 

(5) WmofaZlZ&WfZmg; : gly, proi&tf 

( 6 ) : trp, tyr, phe„ 
[0 10 5] 

[0 10 6] 

o 

[0 10 7] 

m££ixtzWL<DtriW (t MfcXttt hoStfr) (clt^St. &#£*xfc£4^«l 
IWSffi («*.tf3-7tt{fc) ii«Sl:iot, #*<^&-C1-'<Tcd'5]W<£ 

^-ro^l-l£*5)^cMl 3<DM&?1 I I WS%lClt-g-Lfc7^7^^h^(7)7 
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ftfeiSK^ft©^-^!*.** =.>^©*t*t*9, 88)11-5 l o£*±© 
[0 1 0 8] 

[0 10 9] 

^'7^y-x-t D yM7^^*7^y-x - h xttT'n d 

7^ h— ^Xfi^f-^n— ^©5*>©loS:t KnJr->T?/^ 5-t Hodf--^ 
[0 110] 

m mm^tr 5 / &ga?ij£ i o«±o±ie© h y vwswstsi. 3 tcet 

Ktt) loEHotDvXttK^fJBio. t>fc©ft*©B?"W©fl-j!inXHt 
[0111] 
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[0112] 

[0 113] 

^^-©afcH: (1) DNA«iXttDNA*aC*i5feOT?fc5i», (2 
) (3) t©'** JMWSJMFii 

lCioT/<e$n.5-e&5 5. ^O^^-tt^oatl (DNAif 

uy^k o * - * — & xm%-i&&miia 

[0 114] 

(i) ^^/HE^«I*K* 
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^tt*X7r^— ^> C. albicans^^TSy— t?D— y- (1 9 90^4^ 
4 B(C^:*$tlfcEP3 62. 1 7 9 -«§-) , XI4 1 9 9 0f 1 1 £ 1 5 S 
^llfcWO 9 0/1 3 6 4 6#KE3fiSn'CV^i'^i'-e«ift-t-5Zi:^priB 
•Cfe^o <W?LSbi^J*(BJBa<^^mt-*5V ^-C m^t'y^i- A4B.fi (BP*>> in vivo 
-e*©*3H£*A»«WM&*»e>m P 1 U K©^»«rffl**< mp 1 D #v K 

ynE5U) *©<i©mp i ytfvKtfy^f-KXHtafcatt 

^»a^f>oi^cmp i !i»e><ov^/wE?ij, mp i y^y K^p>o->^/wga?y 

[0 115] 

(ii) ®iiig.6*j&3filt 

t8ot«ni:t5i»ii-eJ!»y. mmm&x&n&mcmii-zmiizft^i-z 

©fcWci*, SS^ftjr-fA'^jBjjS (SV4 0, *\ Tf/^;W 

, VSVXI4BPV) y4S*ffl-efoS„ %HjB^«ASHft4itt9L«i'M>%9 

[0 116] 
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±.<D9 y *<D±#ft-?imi&t>&hr>i)K *3l©fcftt)5 loOfeftfttdhyV 
fcfc**n#fi^Wfcfe#i:aailfiUTll»1-6tBAtrf>fc*< Tf>, 
[0 117] 

«±y/Art^©jfA^J:oTDNAtiai*K:*l«^riB-C*>S. ifttt, fl*. 

tf. Bacillus^/ 5 S/^DNA^JCEbtbSia^JICffiMW^DNAga^J^^^ 
—to&lSfrMi&ZtK.£<3X. ®±t LTBacillus«*rflJV^-C**K:»*S;h, 

/At ©*araW*§»*.Jtcm#D N Acojf A£ t fc . *» bftft £ = 

So 

[0 118] 

dii) ii^ae^«^®^ 

fc*tr»*tttt*f**U (b) *«*B*ft:^aSrtt*|-r5A»Xtt (c) 
[0 119] 

1t±»ia©rtES«riajhi-5fc»{>©3llft*5pUffl*li6 
, ^.^"r^i/l/ (Southern et al. , J. Molec. Appl. Genet., 1; 327 (1982)) 
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, ^37x^-^8 (Mulligan et al. , Science, 209; 1422 (1980)) X\*'^ 
A tfwj*/l/ (Sugden et al. , Mol. Cell. Biol. 5: 410-413 (1985)) iV> 
vtzM®ftR^b*lZ>o ±\zmLtL3*o<D$m, WMftli, G4 18 

Xte^Wv'v (^-r-ro) > xgpt (^^y^j-^m xit^y 

[0 12 0] 

if (DHFR) XI±^5^>^-iftV^o^ct5^^^* 
*>< LTftttSr Ki"5DN AX ViBRae^-O W*©»««r* < r t C ft 5 

*ia<o!tttiitftos6!fe#rt-«tjiiu-csa**e>ix«^n-tr^"ca!>s. 

[0 12 1] 

Tv^^KWyH'Uft-i' (xtx) fc-Stfi-sWftrt-el-^T© 

£ iSm-T &Zkici.<3Xftl££ti&. »£a D H F R #fWS 3 ft 3 * 
#<Djg§]ft^±iffiJ!at4, Urlaub&UChasin; Proc. Natl. Acad. Sci. USA 77: 4 
216 (1980)lC<tt9lE^$tlTV>5J;^irI|^$ttit«$ttfc, DHFRgtt^ 

stfcft'f--x^A^^-ipi (cho) aift*iK-cft>£. jBiwaftSftfc 

(EP 1 1 7, 0 6 0) ©rtHttDH FROLIC t>a»*»*>&1\ «*.tf 
ATCC No. CCL6 1 CHO-K 1 i^ofc-e©l©itii§]-Cfe5fc 
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*y=.y—V (APH) il^ofcb 5 

XiXmVn-ZZbtfTZ?). #!#£r!&4, 9 6 5, 1 9 9^#fii<D^i 0 
[0 12 2] 

m®ftx-Qimi-z>fz!to<Dmw£M&&&*\*, m®??**. kyr p 7rttc# 

t r p 1jHe^T'£>£ (Stinchcomb et al. , Nature, 282: 39 (1979); K 
ingsman et al., Gene, 7: 141 (1979) ; XliTschemper et al. , Gene, 10: 157 
(1980). trp lite^-tt, ATCC No. 4 4 0 7 6 E P 4 

m&<7>1t#><Dm$!.T-*-*&&1-2> (Jones, Genetics. 85: 12 (1977)) „ n 

©t^ m®fe±Mi&y / t r P i m%<D&tE\t, vvy\-yr^(o^ 

X, Leu (ATCC No.2 0, 6 2 2X1*3 8, 6 2 6 

) ti. Leu 2«©^££#1-Sieno:/7*$ Ktc£oTffitt$*t5„ 
[0 12 3] 
(iv) /n^-?i^gi 

\zyy* ztix^zftmzm&mt^izxitmfevmm&wm^Rxmm 
ZMW-tmmikfci-<vmte=i k^^#l±«e (5' ) ^*>5*S!ke?ij-c*>5 

„ ^i^n^-^n^Sjl^c, $&ttt«/?SH4iv>5 2otf>*?;*lcA5o & 
U&mtK if \ZfcZX ZOfflWTXD N A*> b <Dm± Ltc \^<wm^ZMii(s£ 
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A<Dt|ti^Ut/XI4l6mSr^< fc*Kf±, *^ft#7n*-*Bfl;fttf«c£< 
[0 12 4] 

7^ h-^/B*-:?S (Chang et al. Nature, 275: 615 (1978) ; RtfCoedde 
1 etal., Nature. 281: 544 (1979)) , 7^*11*^77^-^ MJ 7° V 7 
T>" (t r p) (Coeddel, Nucleic Acids Res., 8: 4057(1980) 

MEP3 6. 7 7 6) AXft a c^n^tv^fci? W^D y K7°n 
* (deBoer et al. , Proc. Natl. Acad. Sci. USA, 80: 21-25 (1983)) 

DNA{C*fb-t-tVt>*itie-t-5Ct^-ef 5 i5^*oTV>5 (Siebenlist et 
al., Cell, 20: 269 (1980)) . »«*rt^4t^1-5fc*©:/n*-*ttra«lc 

(S.D.) 5»"J*t>ff*-*-5rtK*S. 
[0 12 5] 

(B^Htt*nfc«lsffi*»e>±iK^«Sj2 5~3 omsrotr^lc&^ATSW 

VMti^ftS'b? 10£>K?iJ(i, XiSftffflj!^^f K-i?fc!) 5-5CXCAAT 
5S«H*!> A«»*(«n"f Sfc»©">^/i'"e*>9 5 5 AATAAAK?iJ-Cfo5 
[0 12 6] 



-58- 



*JfVtVy®*i--ii (Hitzeman et al. , J. Biol. Chem. , 255: 2073 (1980 
)) X\ti<Di&(D^]) 3— (Hess et al. , J. Ady. Enzyme Reg., 7: 149 

(1968) ;&tfHolland, Biochemistry, 17; 4900 (1978)) , Wittf, 
, ^yir/WT/io^fc: K-3-y >-Kxtf hoyt-^ ^*y*-f--£, fcVutf 

* y ^K>f y * ?-if, y^ y-W^^+t-f^fc 

[0 12 7] 

i-ZlttiXOmW^? RZ*7u*— Hitzeman et al.tf)EP7 3 
[0 12 8] 

(1 9 8 9f7fl 5 Pl£^$4xfcUK2, 2 1 1, 5 0 4^), TtV » 
i/^7>'M^4 0 (SV4 0) i^o/c^M/W^y/ J±frb, Mt\tT? 

[0 12 9] 



-59- 



SV4 0VJ/l>X<D&nATJWm7**-flt. HilCSV40 ?>f A^fcSt 
jB/S*^tfSV4 0»JRR75^^^htL-Ca91Kft&Jl5o Fiers et al. , Na 
ture. 273:113 (1978); Mulligan RTf Berg Science, 209: 1422-1427 (1980); 
Pavlakis et al. , Proc. Natl. Acad. Sci. USA, 78: 7398-7402 (1981) 0 t h 
M tfuyj/i'Xmmgl^n^K^-fte, Hind III E©Jffi^7 
?*>hkLXM$)\Zftt>tlZ>o Greenaway et al. , Gene, 18: 355-360 (1982) 
o m%m^±^X-<^ *—bLX$ i/^USM * ^* «: ffl l >T D N A $ 
*Sfc»«)*teOV^-Ctt, fcBttttSM, 4 1 9, 4 4 6ftl^^t^5 0 

r<0*<0fcjEtt\ ^swfp^4 6 o i 9 7 8^^cEai$^^Tv^5o wi:<, VA> 

<Dlmti&tp <Dft&>f y?7xPy«r3-Kt5cD N AOlg^COl^T^Gray et 
al., Nature, 295: 503-508 (1982) ; 1Mti^A*<X ^/^^?>Of- ^ i/^*^ 
— ^7"n^~ ^^J^TT^^^^W^rtOt: Fj3-^y^7xDycDNA 
<03BI&lCO^Ttf>Reyes et al. , Nature, 297: 598-601 (1982) ;ig*Lfc^? 
^Rtf^lf^OjHBJSrtWfc K^7xoy^ 1 »£^<ft^|Col^TcDCana 
ani&LFBerg, Proc. Natl. Acad. Sci. USA, 79: 5166-5170 (1982) ; RXfy 

7«^^/^fi*M^n^-^atffii^ cv-if/vW, ~ 

I H-3T3«rt-CO*ffl®CATg^lJ(D^^COV^TOGorman et al. , P 
roc. Natl. Acad. Sci. USA, 79; 6777-6781 (1982) h&ffi<DZ to 
[0 13 0] 

( v ) ^w^ij— m$t<Dmi&&% 

^f— Ht, ^tOtE^******-^ ^n*-^Kff«r*a»ftl 0-300 
bpODNAO^f^fflttS*-C*>5 0 ai^^^lJ— tt, -f V h o ^ (Banerji et 

al., Cell, 33: 729 (1983)) |*3& btfta-f-f ^EWBtt (Osborne et a 
1., Mol. Cell Bio., 4: 1293 (1984)) Of"?, (E?*ttKJJU5 (Laimins et 

al., Proc. Natl. Acad. Sci. USA, 78; 993 (1981)) RTf3 (Lusky et al. , 
Mol. Cell Bio., 3: 1108 (1983)) <D t Z 5tC3&jL$ Jlfc, tt$l#)Jffa&RXm 
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ttfc»#Lfcfc©-c*>5. gift, m%Wiimfc*frt>&£<<D*y^y-9-- jm 

^-^ttfflSixSriKJfeS. WtL-Cit, 18fijftOlWMlOSV4 0xy 
^i/f— (bpl0 0~2 7 0) , 1M M#n {"fWli^ct-^i^y 

niv, Nature, 297: 17-18 (1982) fc#HBtf>r £„ 
31 > /n vU— 14, Stft = — K-fbBB^J L 5 3Ui 3 ©(MTV** * - * :/ ? 

[0 13 1] 

(vi) is¥&*S1Sj&®ii§ 

nm&i5±mi& mm. mm. AMx«:*©«&©#iiM&£ 

>7^ D N AXii c D N A© 5 tl^tC £ -3 T li 3 ffl*SKf«^ <b -flxt- 
A#-?#S 5. £ft?>0«*HU Ki"*mRNA©*WRfl 

[0 13 2] 

(vii) "«**-©itts&iHM>r 

3*U Bttfc£-fctfTi«3*^ i&KfcSiiS:/?*? K££fi£-rS<D{rg£L 
[0 13 3] 

*MIS**ifc^ , ?^5 KrtOlUra«r«B1"5fc»«>»«ffflKtt» E. coli 
K12f»2 9 4 (ATCC No. 3 1 44 6) Sr»fHE*i"5'<< 
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$ft, tm=> VX* fT— Vffi{£\z£<Q&m&tl. ^o/XISMessing et al. 
, Nucleic Acids Res., 9: 309 (1981) ©Affile £ ot, XteMaxam et al. , Met 
hods in Enzymology. 65: 499 (1980) (D*)£(C XiXEm&feZhZo 
[0 13 4] 

(viii) ii«^m-<^^- 

Lt^5, Sambrook et al. , supra, pp. 16.17-16.22. M$}t£$&&' < 9 #—R 
tWS±jWJiaS:^triB««J*a* W\ * ° - ffc $ ftfcD N A |c «fc 9 a - K $ ft 5 

[0 13 5] 

(ix) asa***^^**-*! 

^$9— &tW&±*flflS<4 5 Gething et al. , Nature, 293: 620-625 (19 
81); Mantei et al. , Nature, 281: 40-46 (1979); Levinson et al. : E P 1 1 
7, 0 6 0 ; MEP 1 1 7, 0 5 8fcEJ£SftTV*5. qmiMfettl&iftg%% 
ffifcftrotlltffl/i^^U'lt pRKS (EP3 0 7, 2 4 7 ^H^lrno. 
5, 2 5 8, 2 8 7) Xl±p S V 1 6 B (P CT#!f4>$ftNo. WO 9 1/0 8 2 
9 1) -Cfo5„ 

[0 13 6] 
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^fy^A, m&tt?7*fc&Xfc? 3 7*Vb&±ft9i*.tiE. coli, B. Bsubtili 
si V^ofcBacilli, P. aeruginosa t V^ofcPseudomonasfflL Salmonella typhimu 
riumXttSerratia Marcescans. ^^4tL5 G 1 OG9#?£ Lt^E. coli^n — ~y 
E. coli 294 (ATCC No. 3 1 . 4 4 6) -e&StffllxJiE. coli 
B, E. coli X1776 (ATCC No. 3 1 , 5 3 7) AVE. coli W3110 (ATCC 
No. 2 7, 3 2 5) iV*ofc*<&te^««fcaUO>5 Q ZtKb<D0i\t* MRU 

co^^^K^jBWSRSr^i&l-^t-CfcSo «i«PCRXttto 
flfeO^K^y 7« 9— IfRffifcVVjfc* n— =V^©in vitro "CO^ffitfi UTV^ 

So 

[0 13 7] 

{fc^*— OfcftOjgW£l8±"C&5o Sacchoromyces cerevisiaeXte— Jftftjft 

t£t*by ^(OitLO^S^KOm, flt&tflMfc Wx-lis Schizasacharomyces pombs 
(Beach&UNurse, Nature, 290: 140 (1981) : 1 9 8 5*Z5ft 2 B&fjkOEP 
1 3 9, 3 8 3 ) o Kluyreromyces hosts OfcHWffFNo. 4, 943, 5 2 9) W 
;lfj, K. lactis (Louvencourn et al. J. Bacterid., 737 (1983)) Q K. frag 
ilis, K. bulgaricus, K. thermotolerans. marxiarous. yarrowia (EP40 

2, 226),Pichia pastoris (EP 183, 070;Steekrishna et al. , J. Basic Microbia 
1. 28: 265-278 (1988)) 0 Candida Trichoderma reesi a (EP244, 234), Neurospo 
va crassa (Case et al. , Proc. Natl. Acad. Sci. USA, 76: 5259-5263 (1979) 
)o RXf7fcty;K1M&\Z-ft, Neurospora, Penicillium, Tolypocladium (WO 9 1 
/0 0 3 5 7, 1 9 9 1f lfllO 0^) o &tMspergillus?§±, tflRff, A 
. nidulans (Ballance et al. Biochem. Biophys. Res. Commun, 112:284-289(1 
983): Tilburn et al. , Gene26: 205-221 (1983); Yelton et al. Proc. Natl A 
cad. Sci. USA, 81: 1470-1474 (1984)) and A. niger (Kelly and Hynes, EMB0 
J., 4; 475-479 (1985)) fc-«fcA¥WCfctK ::-e»Wfflt*)5. 
[0 13 8] 
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/W*lStt&U^^#&t!$podoptera frugiperdra 0£&) , Aedes aegypti (ft 
) x Aedes albopictus (ft) x Drosophila melanogaster ^T/Bombyx 

Luckow et al. Bio/Technology. 6: 47-55 (1988); Miller et al, Genetic Eng 
ineering, setlow et al. eds. , z&8% (Plenum Publishing, 1986), pp. 277- 
279 ; XU^Maeda et al. , Nature, 315: 592-594 (1985) £#J&<E>r to 0!Ix.fiAu 
tographa californica N P V<£> L - 1 g^ft&LFBombyx niori NPVOBm- 

odoptera frugiperda«<£> h 7 V*?* ^ fa ^(OfcfeKttfflt" $ C £ ^T*t 

So 

[0 13 9] 

(^DNA^«^< fee>^C»«kf^Silfci!BSAgrobacterium funefaciens 
A. tllmefaciens^V^fcffi^ffl]Saig*0^y^^^-V^>'(DFfl > Jnfl^-K 

nt^^tz^O^mWRWy^i-^Hh^l^^h^o Depicker et al. , J 
. Mol. Appl. Gen, 1: 561 (1982) 0 JEKl* T - D N A 7 8 0 3H£^<0±«tMJ!£ 

^«e^£ffit£tf^ i 9 8 

9f6fl2 1B^OEP 3 2 1, 1 9 6 C 
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[0 14 0] 

ssue Culture. Academic Press, Kruse Patterson, editors. (1973)) 0 
i«9Ln«flr£llfi»Ko«j:LTa. SV4 OK:J:9»m6afc*iifc*^|IBlC 
V1»I (COS-7, ATCC CRL16 5) ; t hEf ^iffflMIt (§1 
Jg**TcD^fi^fift(Ci^^^n-^y^$nfc2 9 3Xtt2 9 3«Graham e 
t aL, J. Gen. Virol. , 36: 59 (1977)) ; >^A**— fLJfcW&MS (BHK, A 
TCC CCL10) ; f-^^^-X/N^^^-5PM»fa/-DHFR (CHO 
, Urlaub and Chasin. Proc. Natl. Acad. Sci. USA, 77; 4216 (1980) ; 
■feA'hyjMS (TM4, Mather, Biol. Reprod. 23: 243-251 (1980)) ; fvH? 

(CVl ATCC CCL 70) ; 77!J*f/<>'t : ey*-SjU!l& { 
VERO-76, ATCC CRL-1587) ; t h^B^tf^jMS (HEL 
A, ATCC CCL2) ; >f XMtt (MD C K, AT C C CCL 34) 
;/<yyr n — ?y hJFfifflJ!& (BRL 3 A, ATCC CRL 1 4 4 2) ;fc 
hJ!**WSa (W138, AT CCCCL7 5) ; t hffFfti^ (He p G 2 , HB8 
0 6 5) (MMT 0 6 0 5 6 2, ATCC CCL51) ;T 

RI»J53 (Mather et al. , Annals N. Y. Acad. Sci., 383: 44-68 (1982) ;M 
RC5»: FS4j«a;Mt HffjtfyJMB (He p G2) #fc5 0 
[0 14 1] 

* 7 * * $/ a £ *t»4 L < S * - * £ L^Rtfc&tt ft 

[0 14 2] 

(tea pot&Tfn&#iLm*mfbhZo zo^? ?-<Dftm<D{*[bfr<D)m 
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[0 14 3] 

Xftt>tl&. Sambrook et al. , ffiti]4>$ 1 , 8 2'ttT?IEi6SiX-CV^5 J: 5 ft*Wl5 

Xli^C)ft!l©*BSS<7)fc*lc:^ffl^tl?>„ Shaw et al. , Gene, 23: 315 (1983) £. 
^1 98 9^6^ 2 9 a(C^$jxfcW08 9/0 5 8 5 9 (C ± •JfazfcSft-CV 
fe5a©ffi^asaw^SCft»)t»litt, Agrobacterium runefacien 
s-C©«Si^6fflS*t5. JEfc, 1 99 l^lfl 1 0BI^*SilfcWO9 1/ 

0 0 3 5 8KE%3Jvcv^6fc:|3 9£, jH*ft»a*rfflv^T*t»«r 

GrahamK.tfvan der Eb. Virology. 52: 456-457 (1978) <£> !) >&t%^>$ J*ttM 
mtW*tlZ. «?L»«M«MHS±»»K<E*©^frW*ttH:, 1 9 8 3*£8£ 1 
6 Ptt<D*ffl*3fl?No. 4, 3 9 9, 2 1 6 <Dt> XA x e 1 (C £ o TfeiE $ ftT f 
fc. »«rt^<D^K(Eift««!(fi6<HCtt, van Solingen et al. , J. Bact. , 130:94 
6 (^JS.tMsiao et al. , Proc. Natl. Acad. Sci. (USA). 76: 3829 (1979) 

[0 14 4] 

SlcBMW^^y^^K^S^-fSO^fflV^HSJS^iftiJiatt, Sambrook e 
[0 14 5] 

l»J-W8*£ilSS. Ham' s F10 (Sigma) , *'>^«Jfi ( (MEM) 
, Sigma) , RPMI-1 6 40 (Sigma) ,RT/^/w<y a^ifcjEW — ( 
(DMEM) , Sigma) t ^ofcrfrlKCOigHfctfS, «±*Bja©J$Sl^a 
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JHzZO-t-^XOfflTjktfXWHC&Z-k LTF*9"££*l?>Ham and Wallace, Meth. E 
nz. 58: 44 (1979), Barnes and Sato, Anal. Biochem. 102: 255 (1980), 
ftfflFNo. 4, 767, 704:4, 657, 8 6 6 ; 4, 927, 7 6 2 ; Xli 
4, 5 6 0, 6 5 5 ; WO 9 0/0 3 4 3 0 ; W08 7/0 0 1 9 5 : Xli*H 
ItlfRe. 3 0, 9 8 5; rtKIE&SftT^Si&ifcWVvf tlfrh. ®±M<Dtcit> 

•7A&tfy ^gfcjfi) , (^JxJiHEPES) , S*U*^K (W*.tfTf f 

/fVftl^^) . («*tfGentmycin T, *t0 . «&*7C^ (W 

^n*A«fflrtOfti|»»*Tii#»SEl-5«iaMI:^lfci: bTSHSitS *>©) ft 
tf^Oua - *x«|Sj$©3i*/w¥-lS[-e*tJ£ $ ix 5 5o S##U: tot ttiHai© 

x&Mtvm £ nfc t> ©t-i 9 . %mmzkix\tw&xh?>o. 

[0 14 6] 

r©M^«f-cmft**iri^5«±*H&l±x in vitro*#rt©»fc*fcW::»± 
[0 14 7] 

affltWBKSltSitfc^n-^SrfflVN-C, W >1M fa W /y ^-f-tf— J/a X 
iaot« y Hfe, mRNA©te?^it5fci!)0>'- 

If^n y hffi (Thomas Proc. Natl. Acad. Sci. USA. 77: 5201-5202 (1980) 
, Kyh:/nyMB (DNAM) Ciottt, **rt-CSI£S*i 5 5. 

htz?.? is** K*«B1" * - t *^ofc*©«i©ftf|f fc|H]« fcfWBWe** 
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mzti. DNAlS^ R N AllS^SU'D N A - R N A/N^f !) y Kit® 
[0 14 8] 

ft#wttt» serais, *fiMfc©«3i«:ESHaM-3'<<» hbuqm- 

8W<»t £ ftfcfttt k <DRfo\z J; o THIS $ ix, Itftfftt, Sft 

fflt"5©^JILfc^Ci8S:tt©ia5V>|lfefett^H:, HsuetaL, Am. J. Clin. Pat 
h,75: 734-738 (1980). l:iotEJE$ixtV^ 0 
[0 14 9] 

ix t±, mm^bftm^v^f^vkhrm^^fi^tiK ftm^^f 

[0 15 0] 

siomat, ««sx«»ss^<»^i4, ^wax^y fcBJsrs"* 

„ ft#W(-H, rUJRO^^^ffj|iBS7-f/W^ (t»Rli, AMICONXttMi 
llipore PELL1 CONRS^^^.-S' h) CI i#T?t 5 

. rwtt, fitflctt^r*tt^w^it^iiA»e,«ai-e*5. *©m> tttttt. 75 



mp 1 - I gGXH7 , D7^yAt7 7D-7) , »7K6tffiSf^ffl ^ n-r h ^7 
(HIC) (fljxli^— 7VK ^^Xtt7a=/Hoyopearl) , V>7<?V 
?D7h^ 7 7^ (tflxJ^Con A-t77f-^, U'^^A'- V? fy— fc 
y 7 u—y.) , 1MX^|& (CTx.iiSEPHADEXG-7 5) , *fty&0! 

\?*—tfru-x)Rvmtemm®#?BTh7 : 77<( (rp-hplo m 

*.«2o©38ft»RP-HPLC»|«iJ|MftiLait h I L-2<OffiS!rofcft(Cffl 
l/^*t5„ Urdal et al. J. Chromatog. , 296: 171 (1984) £#88©:: t) 

ifcJK ; 7nvh7*-*$/y^ ; ^tl«jSDS-PAGE^if^*H5„ 
[0151] 

a-t;vft;#:*7Atv>ofcJ:54'fA777-f=7 : -f*7A^i ( ^ 

, AFFI-Gel 10 (Bio-Rad, Richmond, CA) fti'iV^fc ($?£L< 

ti) H*fl:*4xfc»«icii3t$iifctll*«*#- 1 gGSrfflv^-c, 77-f=7^ 

^7/Ut!) K (PMSF) tV^fcT'BfT-KiafWtfeX, fftK'PcO* V 
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o 

[0 15 2] 

#*W©*fc#*U*HttJ&*fc:fc^Ttt, ft#|3:T=r=* (aAb) 

®S^* t t"73*-Og:^^(D5MliSLU:iiJiS.U ! in vitrofttf/Xfiin vivo"?© 
*#iC#^W(CM^5ixTV^ 1 2E 1 0, 12B5, 10F6M12 

D5©^;^n — r^mw t %wmzm tr b -^tcss-g-t- 5. ft t>»* t < 

l^EL 1 SA^tt*I^5rtm5. 
[0 15 3] 

J****^, t©«o»-CHi*aE^n^y ^V/^fCfci^fcLft^E. coli 

gnus. f-^cosiKBija, ^^^--x/NA^^-jpm (cho) awsaxii-frfua 

[0 15 4] 

IV. fljffi 
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^mmm\cmm^ntz^.mt. gto<Dg£ft£Stttt-r5/c#<mn vitro^w 

[0 15 5] 

m^ssL^mmmmm (d i o , asHtJiL/MRifefcffi (h i vmmm 1 tpr 

tf#H I vR*Sl TP) . litt^fgttJk/J^^jm, 5feXttJt/h««^fi» * 
[0 15 6] 

[0 1 5 7j 

G-CSF, GM-CSF, LIF.M-CSF, 1L-1, IL 
-3, ^^J^u^fy (EPO) , *y h- U^VK, I L-6, RtM L- 

[0 15 8] 
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> (tpo) tm^mv. Hc»&!£fctefl!£*L5a. aAb©^<o^©s 

[0 15 9] 
[0 16 01 

•He i •) Kil $ ft 5 5 * h y Sr#1-5 MM! fe®'< v TMZ&X 
[0 16 1] 

«»HJ*lcJ:*ffiWXH:aEAftifOlKPO*lfetimiL-CV^. Jntttt, »* 

[0 16 2] 
[0 16 3] 
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(CjoV^Tg^#lC*l-LT^Stt-Cfc^, TRIS HC1, *=V& 

E, 8t®mAXfZ<om<DG®Wlt&<D£ o ttOWK ; 7* a^tfvK© J: 5 *st» 
<fc#J ; # y T/v*~>oi. b *ft£*ft OUb 1 0 «£*») ^7°^ K, jkSfTyv 
-fe?7^y, x«*a^o^y yioi^^y/^f ; #y t'n/wt-n y 

vw-^, xf4-7*** h y y^ttfWi, RvzvmnfcMm ; 

EDTAiDip^l^-htt ; v^=. h-AO^V/Hf h — /K04 5 *»7/W 
3— >V; VJ*<D£otm<{ tytUtlC/XBTWEEN, PLURON I 

CStL< f4#y xfi/yj/y 3-/K0± 5 fc#^*Vtt#BiSttJM«r*tf. 
[0 16 4] 

[0 16 5] 

j&Bfloai©, * y K*^trHfta»*ttsK y ^-©*att-r k y y * * £ 

£tf. »tt»WSi^hy y**©«l::Hu jtfy^r/K WKn^u (flitf 
, Langerb., J. Biomed. Mater. Res., 15: 167-277 (lgsD&tRanger, Chem. 
Tech. 12: 98-105 (1982)lc4 •!) SB* £ ftfc 4 5 ft^y 
-T^^yu-h) XI4#y , #!)7^f F (#B4*«f8 

3, 7 7 3, 9 1 9^ RMMMHBS 8, 4 8 1*), L-W5yKt^fV 
^ • ^,w-L-;7>^— h £©*fi£-ft (Sidmanf>., Biopolymer, 22: 547 
-556 (1983)) , ^m^.^^>--mm€~/U danger^, fltrtS) , LUPRON De 
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pot (aftffigo (ftK-^y a->wk#&&tohu4-7Ti y k • 7±y—ht 

aifaHy-D- (-) -3-fcKP*54W* (Btffl^ffSB 1 3 3, 988f 

) 

[0 16 6] 

* xmj8.®<offl%k 1 9 if f&£ tu 5 5. 
[0 16 7] 

-^trU^y-Ati, WHanUm-. H-f 3>«MRFl& 3 , 2 18, 1 2 1 Epstein 
lb., Proc. Natl. Acad. Sci. USA, 82: 3688-3692 (1985) ; Hwang b, Proc. Na 
tl. Acad. Sci. USA, 77: 4030-4034 (1980) ; BMNtifflFfg 5 2 , 3 2 2 * ; BWtl 
^^3 6, 6 7 6t;WH : f8 8, 0 4 6 # ; RMNtifflF$ 1 4 3 , 9 4 9 
*; tkWimmi 4 2, 6 4 1*; B*<HMffti«jB8 3 - 1 1 8 0 0 8 -f§- ; *B 
#fF!R4, 4 8 5, 0 4 5#3U«B4 > 5 4 4, 5 4 54§- ; ttVlcMHWfHB 1 

0 2, 3 2 4*fcj:9m(**t*. y^y-Aii, 3 o*/u 

x /hS ($J2 0 0~8 0 OA) W^SS-CfeS, 
[0 16 8] 

fc&<D%i\t, m®<Dmm&Rvm, #*o*m&tm» 
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fcfcffSbfcJBiH:, in vitroXfiin vivo©V^n*»KJ:9*)tSn5 5. 
[0 16 9] 

JfcfflWfc 1 B ±E©gHl£lS CT, jft 1 jt g/kg~i:^ 1,00 Omg/kg 

[0 17 0] 

W*.tf, -oXhMf&©SiJ*©&^lc£S©T-&oTk, ^Wft&AlciS 
©tfcott, ^©SRTJffiS&KJfcC-C, j^)0. 0 0 lmg/kg~*5)l 0 0 0m 
g/kg> <fc9#*L<tefa0. 0 lmg/kg~fal 0 Omg/kg, ± L< ttftjO. 

0 1 0mg/kg~^2 0mg/kg©7=f-* hgt^^, J&#^©8:-5-©fc#©&:&)©(jS 

[0 17 1] 

ft l r m a* © m u Sr ©J is-r 5 1 © t «k $ n 5 t x* » * v \ 

[0 17 2] 

nmwi 

mp 1 7=*=* hgiflCT S'-tM' 1*. *KW!C«W09 5/1 8 8 5 8 KtBig© 

1 5 K LTtT^tlfco 
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[0 17 3] 

(a) Ba/F3mmmmTy±«( 

*fflI£*B a/F 3—#A1"^r Ba/F3-rap l ffl!S*&WS£Lfc 

(F.de Sauvageb, Nature, 369: 533 (1994)) 0 I^MS«3^TPO 
fcEJfiLfcBa/F3-mp 1 MI&oii%o«iJj»«r % SIMKKM^tiltXi^L 
T\ 3 H-?'^V><D&V^m\C£'oXmfeLtc (F.de Sauvage<b, ffME) • 
[0 17 4] 

(b) jk/h«^J!GPIIJII a ^<0^cOfc*<DCMKT5/-fe^ 
CMKttlfiS:, 1 0%ttJfc*VlliL»&tM Onll^^SV'iSttJBStlfcRMP 

I 1 6 4 0»lfi (v-^ (Sigma) ) XmftLtz* Tyfe-Y ©flHUcaav^ Hi 
gfci^U 5mg/l^>--<f ^v^y >\ 10mg/17zK- h7^*:7x 

y >\ i xmMjcxifito&ztiitmiatG i fem^s x i o 5 {@/miT*wg}§ 

£^fc 0 9 6^W^hC*5V^"C, TPO*ftXtt3ttl»T=f^btli*l* 
ttfcWS 1 0 OmlO^fiT^^x/l/lw^JDLfco 1 0 OrnKDCMKlB 

9 a/H^t6ttIU, h£5%C0 2 -f y* a ^-?-rtT?4 8 

^B8 3 7t^>f V**'*— hbfc 0 -f^a^<— yu- h£lOOO 

rpmT4 < t:-C5^[ffl^t 0 ^Lfco ±»«rfct\ 1 0 OmlcO F I T Cflg^G PII b II 

— S/gVG>fL StM, 0 0 OrpnfCS^fflTV- bSr^tTvUfco 
Sr^tf±»«r*T, 2 0 0ml (DO. 1 %B S A- P B S foftZ&V =xiMz.mU L 

fco o. i%BSA-PBsft»xm*3iasaLfco «^*3sue«r 
i /<? ^ -9 mi zrn^x fas cANtaia&M ufc Q 

[0 17 5] 

(c) mpl-Rse. gD*^5SS#©!) y»ft(0«|)|(Ofcft<OK I RA 
EL I SA 

fc hmp l$»#f±, Vigonb, PNAS, USA 89: 5640-5644 (1992) \c£ty ffllyjk 
£*IT1^ 0 mpl$?MMK^> (E CD) f 
1 a g^y^f-KSr^tpRs e (Markk, J. of Biol. Chem. 269 (14): 1072 
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0-10728 (1994)) (DtMMl&lkTfM&fa -Y > (I CD) (B|J*>, Rse. gD 
) t*^tP*^5S**Sr, *W»»tlB«OK I RA ELISACJSItStt 

[0 17 6] 

( i ) J*ffi#JWS 

^/^^TO^/^i^y/^fD (Paborsky??, Protein Engineering 3 ( 
6): 547-553 (1990)) S*©^<^ KfcSftUT^y * n— Jvl/jR g D (^n-y 
5B6) Srf^JjLfco »«**tfc^hy^W»»S:, y^IStltM (P 
BS) , pH7. 4^3. Omg/mlKWSU 1. OmUC^Lfct 2 0<C 

[0 17 7] 

(ii) tt*^**-B^>tftft:«» 
^;^n-t;^*fo^ ^n-y4G10Sr, UB I (u— * • y 

7*>K (Lake Placid) , NY) 4^»AU fiffi5tf^^-N-fc Kn*^** 
V^7^ K (Biotin-X-NHS, U If— ^ • #:=- y ^ J* (Research Organics) 
, 99—?y>Y (Cleveland) , OH) Srffll^C \f tt^fc L1t 9 
[0 17 8] 

(iii) v#yv 

temp 1 y^^K^^h^^^tLT4 < C-e«#Lfc 0 
[0 17 9] 

*&W<D7=t~X hffittfcHI-SK I RA ELI S AO«*4rH9 tSrf. 
n CD 7 y ^ h y ft> KT P Oti«l(OS«tm p 

i g«#£Sttft;-f 3 r t £^ ucv5 0 

[0 18 0] 

(d) TPOS«»ft^ia*Ty-fe>f 
NUNC9 A/^U- 2 MgMOW^t M gG Fc (*? 

t^V>'7^X (Jackson Labs) ) Sr^tfiK»««ift (pH9. 6) 5 0/xlT 
4^-^-7^ y^L?c 0 EL I S AH&ffim (PB S x 1%BSA, 0, 2 
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%TWEEN2 0) (CtS^n s/^-v^CD^, y° V— h £rm p 1 - I g 
2 9 3jHSft*OP«««Jt*K:2l*M-f y^a^-hUfc. 
, 2. 5 n g/ml-Ct'^-f-Vfttfc, 

TPOSrSsflPLfc,, ll$ffi©^y*a^-i/3>Jitfftfr<a&, ^bUT'hTtr 

K«7^K"«!)- (Kirkegaard &; Perry) ) i*(l-f Vdf >a 
tlci*), ^LftTPOCi^au. i-^tofrRSrEL I SAttiftt* 

»3t*Sr4 5 0~6 5 0i«-eB5*.ttofc. 
[0181] 

(e) HU-OSHJSHJlTyfe^ 

HU-Ol^fflfla^ (D.Morgan, >*3fc (Hahnemann University) ) It 

, ftttE**SW±Sjli«<oft#lc:S3lsL, JtWofcAWait— ?^77-?- 
3C--$lJ»HiF- (GM-CSF) t-ft#LT^5„ i r. T-fflV^ftfcHU- 0 
3m%&Zk\$. GM-CSFfltt< r h T P Ol^tJJt 51||?8^©a^ < t •) , H 

u-o l^uat-ftjfei-stwefcofc. 

[0 18 2] 

2%#PR§tet KgtijMf&tfSng/nilr hTPO«$Hf:RPMI 1 6 
4 0-p-C, HU-0 3iMI^fLf: 0 T y-W ©Utile. TPO^U ifcfif 
»«Srl%fc«*S«, *BH&«££ 2 . 5 x 1 0 5 ffl/n)licpgl,fc&, 16B# 
H©-f i/**"*-; ^ 3 >-*fT5 £ifc«fc!K iMSfcflJMKtBKStffc. 
*U&Sr2fei*U ***»S©TPOXttft*«r£tri&*'K 1 ?*A'3fc9 5 x 
1 0 4 <iO«St'9 6^U- HrffiiWltfc. 4agTyfeW , *ffofc. 1 j*Ci 
©3H-f5 i^^piMCgSbPLfclfc, 2 4S#H<ZM' V^a^-i/a V£?t 
ofco *ffliaSr^s'*-K (Packard) »fiSlfc&$§$rffl^T|5]l|X U 3 H-^5i>^ 
<£>&9&<^£ by:/ • tiWY - U^yf — (Top Count Counter) (^V#— 
K) fcJB^TiWfcLfc. 
[0 18 3] 

(f) »«:»ai*g«»it*jaTy-fe-r 
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Mfo\Z.ttM£il1tfc#mMmTy±'( (Grants, Blood 69: 1334-1339 (1997 

)) <Dmmz%^x, t hg««^cjti-5Mp in-* m&<o®%z# 
*fc 0 t Mjf»jii*»e>i«i*igiJRu 1 2 o g-ei 5»Bia[aT?Jt4^»f *r 

fcfci*) y ^Uttff^lA** (PBS) -C»Sra?f jfc/JvKSr#<^tfJii 
^5rl^*bfCo iffflJia^^S/ Y*4^^-f (Iscove's) SkJ^Mya (Dulbecco 
's) Jftfi (IMDM, (GIBCO) ) (lmlSfcO 1 0 0 W$L9>^=-*/ ]) > 

0 7 7gm/ml> 7 7^V7 (Pharmacia) ) dfiJfU 8 O 0 gf2 05)111 
■CJt^lBLfc. <S«S*^*fflJiaSr#ffii4>P>lH|lRL, I MDM-C2@gfcif tfc 0 
3 0%A&i, l S£v'lMf (FBS) . lmlSfc*) 1 0 Oa-y fO^vy 

h vzf V -?4 *y &xf\z 20 nm2-***7V^f ; -/njsfflje $ tilt I 

MDMf, MSSrlml^fc') 1 X 1 0 6 it2 4«Wl^- h (COSTER) 
fc«;tttttfc. hny^xfy (TPO) Xfitaft 1 2 B 5 fc L< tttfcfl: 1 2 
D5©Fab' 2SI©a»»)R**r4ai^*/Hiaai0tfc. MJS^xA-ICli, # 

jp«i4*is«i*s^**i4!6»ofc 0 ftn«ft»i !?x^afct) imi-r?feofc„ mm 
3 7 c CT*5%co 2 tp, 1 4 sm. mm-f^^^—^-f^x-mM^^it 

o t hE^ttr^y/^WlIb/IIIatC^tT^W-CfcSrt^^^T^ 
5 (Grants, MIS) , «cl4**S*lfc*:*$ • n— *-/u&#HP 1 - 1 

D (W. L. Nichols, * 3 • ^ !J =y (Mayo Clinic) lC<fc •)!§&) ^rfflVT 

iS (20%FBS, 0. 0 0 2 %E D T ASr^tf P B S ) X2Wte&\., 20ng 
©3^tHPl-lD CJoJ;^ 1 0 0, OOOcpm) Zttt 1 0 0 n l<OT y±4 

aw««t»lcWB«$*fc. ilti^y^fa^-i/ay^i, IMTy 
-fe-f 2 lilife^U «B^Uy ■ # 0*-T?W*Lfc. 

[0 18 4] 

rroTi/-tr^(Cio^Tffl^p5tlfcFBSJi, 1 mg/mlco-r h7^T4 OS. 

U 5 6lC-C3 0^^^ISUfc„ 
[0 18 5] 



-79- 



(g) Hu-oasfflfisst/t h^m^m-t^T PO -in.Wm^^Ty±^ 

HU-0 3*M&fr±IB©J:5fcL-CiS*Ufc. ? ^>mmM£tltz±lkZ 4 
0 0 gVSftm&bftmtZZb^XV. jk/J«£<^trjMg (RPR) ^rsW 
SiLfc SS-g-W^tt, EiRc0 3B*rBlKArtWTofc„ W^Wa-Kft (Fielder, P 
. J. , Hass, P. , Nagel, M. , Stefanich, E. , Widmer, R. , Bennett, G. L. , Ke 
ller, G., de Savage, F. J. , StflEaton, D . 1997, h n >7fs#x-?-><Df&&R 
Uftf&\Z.ffl-fZ> : Z7 ! ^b LtWt h-jk/Jvtg (Human platelets as a model for t 
he binding and degradation of thrombopoietin) , Blood 89: 2782-2788) \Z 
j; 9 125 j - jpoZmML. MgSfcUl5~50/iCitV»51# 

[0 18 6] 

1 0 0pM3?(tTPO£"£tfl 1 OW^aU v h/K^^ft-C> 2X1 0 6 fl 
C0^$iX/cHU-0 3 jtefc^tr^V^ 5mg/ml ? i/ttT/^ 

(HBSSB) x 1 0 7 «<©lk/htR^tfjfil«^, «* «»«©»t«: 

3it, 3 7tT?3 0^^a'<-hLfc. /fydfa^-v/gy^f 
fflORTL H®R*B**M*1-*fc«>x HU-0 3*{BJ®£8I# Lfc„ RJE&iS-g-feSr 1 
ml<D 2 0 %-> 3 «S- H B S S B tcfijf U 1 3, 5 0 0 rprnt? 5 ftfflW1k&>bft 

x— ^ • ^x/W (Iso Data Model) 1 2 0#>"7 • * ^V^ — ^rfflV^X, MSX 
ttJiuMSfclMS Lfc*ltt£tt:&H« Lit. 
[0 18 7] 

[0 18 8] 

(h) sifnttifcfc 

B I ACOREg3D7 B 7X^-^*n|^ {7 7 jW*/T • /^^-fe^f— (Phar 
macia Biosensor) ) £/i!^T$J£$;n-fc#^&U ! <WftroS*:£&a^ ^<o 
WFa bWtf©S*{Mir£«fWt«:tr*Lfc (Lofas t; Johnson, 1990) . & 
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3-^^f-/WTSy7'ntVw) $.h'tm&. (EDC) MN-tK 

DJfW^^U' (NHS) &ffll^T, gD-mplS^OM*^^!) 
V^cDfc*, /</f*tyt- • ^yZ/SrSttflSLTt, gD-mp 1 Sri 0mMgt$ 
^"h y ^Ai^fflfffi ( P H4. 5) IC««f«SE*L, *5i^3 0//g/mltw^rf?Lfc„ 
-SB (3 5mL) Sri m L/#©iifEj$-caAU fci* 6 4 0 OKfc*-=-y h ( 
ru) <D*y7V yfL-tz? >/-^fC£jtj£L7c„ S&lc, lM^^y-^T? 
ySryn y #y^Ji:UaAL,fco fb^^WiBJSOfc*. PBS /T ween 
«g»jg (0. 0 5 %Tw e e n - 2 0 ^ttf 'J >Mf Fab 
Ol. 5©pg#«?^Sr. 2 5 < C-C2 0/iL/^©}«aSrfflV^"Ca\Lfc. SPR 
M«^&OTff«nn»kK d fr. k off /k on t LTf+ffLfco fiUPfig, k on (C 
Mrs s 0 „SU!k off (cBai-?> s off Sr, >4*w^®»g (k on ) Xtt>7* 
W<*SI»g (k 0 „) *fflV\fc»J&&»e>fcfc. »gl7 f -^^*»fiAB->A + 
B*x/Kc>I£$-fr, ko f f +/-s. d. (SiJ?£©<g!S8ffi£) JM» 
»t©-&i£££» (ks) frfrftft-ttftCHlTttgU *w<*«*«©B8» 
tU/a^U kon+/-s. e. fcfcfc (jg£©«Wil) . ftfeftfc 

n%K(Ucm-fz,mme ck] »t, aaisroiiwcHi-sttToa: : e ck] = c 

(k on )" 2 (s off ) 2 + (k off ) 2 (k on )- 4 (s on ) 2 ) I/a fcfev^«Lfc. 
[0 18 9] 

cAT?-f7?y-a»e> ©ft#©£8t 

7r-f- */ wf ZfrlttmyJ^y V -©flWSfcovvtW:, WT©# 
flSSr#flS©wt c WO 9 2/0 1 0 4 7, WO 9 2/2 0 7 9 1, WO 9 3/0 
6 2 13, WO 9 3/1 1 2 3 6, WO 9 3/1 9 1 7 2, WO 9 5/0143 
8SIW09 5/1 538 8, AB^Ki^S i , 0 2&tf3f4, 7 7-^©iHS 
^3(Ci|t^Ufc^F v (scFv) St#*-&tf6X 1 0 9 li©S&S^n-V 
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[0 19 0] 

(a) mm 

t hc-mp 1 F.de Sauvaget, Nature 369: 533 (1994) \Z X «9 f?M£il 

[0 19 1] 

(b) -(A/^^-y r \zisii^y r -^m^i 

NUN CM A/^^-y*. lO^^n g/mlC9gD- c-mpl SrgtfP 
BS0^2ml"C, 4^^-^^-^^ v^bfco PBSTfll^f^ 
£3%»¥L£^frPBS (MPBS) -?2l$Pfl^-e:/n y Lfc 0 
^^K-Cli, iWlW^ny^yWc^l x l 0 12 c. f. ufc^fr C. A 
. T. feifr^r-^- 7-f7^lJ-l O/xl^lml^MPBSKE^JPLfco 

«^<o!B^Sr, @Cli(DJ:f3 7t;T»2i*WldSHES*fc 0 f^PBS-T 
WE EN"? 6 0, PBST*6[H]i5fe#L, WMit 1 0#K 1 0 OmMT E AT* 
7r-v ? iS:gfflcfii:> 5 0 0 m 1£> 1M TR I S (pH7. 4) "C^fnU ifcgB* 
*-C7k±-C{S:ff LfCo t©ftO?!>yKm PBS-TWEEN-CC0i5fe#Sr2 

00, PBs-eoft»ft2oia*"C*t*ps*fc. 

[0 19 2] 

2%^a-^Ri;i 0 0 /ig/ml*/W<=^9 >^S*&JS$*lfc2 YT*^±(CS 
l>fc c 3 Ot^-(!feiS*$#fc#K anc^-fcl Oml©2YT^Bfl9fcofc p r. 
<OjS«5 0 jilfcffl^T#A'*<~vy V&U^Wn-*££tp2 5ml<£2 YT^ 
SSL. 3 7tl?2liJRfii: 5 U45fe>f y* a ^-Hfc e ^/w<--:7t — 
^M13K07 (yy/V^i/T) Sr 1 Om. o. i. VWtiM Lfc 0 SHHS^^U 
yMfcU (lOOMg/nl) Rt^*^>fVi/ (5 0/ig/mD £ 

^tP2 5ml^2YTlC?f»jB**, 3 0tTf4l»WJiW[«ri«RS*fc. if<fc#« 

KiO*»W«r7r— ya»b»*U £jftfe©77— (IB i o 12 c. f. u. ) 
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[0 19 3] 

-^>f ^^Sixfciir«H4lf-X«rfflv^Tt>ai«?bfc (I5^»:i) o gD 
-c-mplfc M^#^*£^l-$VMMMUNOPURE NHS-t**f 
y (fc^^^-N-fc Ko^r^^VW^ h\ tTT— ^ (Pierce) ) Srffl 

[0 19 4] 

$|^±-C10$Pfl. lmlOMPBST (3%©?«&*> 1XPBS, 0. 2%TW 
E EN 2 0) -Cfvy^yPLtZo %<D^ t'*^yik£tltz. g D- c -m p 1 

-^&^^iSBte$*fc 0 *<DRk JXM^bTlft^ (DYNAL) f^- 
f>f^J}l/:3 0 0 n liODYNAB E AD S M- 2 8 05:1 ml COM P B S T 
T*3[e3St^t (DYNALSSSiiJlS^aMSS (DYNAL Magnetic Particle Concentr 
ator) % ^om0^<O±Tlml<DfflP^MPBSTT*3 7 t C-C2^F B ^ 

yn y ^y^L/: 0 If-XSrMP C-CEMXU 5 0 m lcOMP B S Ti-S^S^ 

fc 0 Z<D'&^ DYNABE AD SRlW*Lfc:7 t~^S:* lmlOPBS-TW 
EEN-C30, MPBSTlEk W:PBSt30, O^fr 7 0Sfc#L/c o 

3 0 0 /*1<0 1 0 OmMhy^^T^ ^a-<-ht5: 

kf-x^ g> ? r - 7T-i?$m±mz&£:u is 

0m1^>1M TR I S-HC 1 (pH7. 4) T^fPL/Co ffil 7 ~ V* 
ffl^T, BW2<oJ:5KU , rJt«iaJWW+* (mid-log) OTG lfif±M&*Jftft 

[0 19 5] 

if ^ ^fb gD-c-mp ldjott sswos 2 &i;*<o«o ^ v > K-ett, 

lmlOiR^^Jxfc^r— ^ (*5 J:-=E: 1 0 12 cfu) 5: 2 0 0 /z 1£> 1 0%»?L 6x 
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PBS, 0. 3%TWEEN2 0^oy#^Lft, ftW»*tta**>5 *? V 
KSC«/>$*fc 0 -o©3RWfc*5V^-C, MEtt, *15l>yK-ettl0 0nM, 
»2 9l>^K-ettl OnM, fR 3 9 KTtt 1 ny-Cfcofc. »-<&5§fcH«:, ffil 
5 5ry Kt*Htl 0 OnM, ® 2 9 ^ K"Cf4 1 0 OnM, ft 3 5 £ V 5 OnM, 
®4 7$^W\&1 OnM, 9?^ KTtelnM&ffiV>Ttrofc 0 h V 

>*J=l/$>-tt s »2 9l>VK-CH:7iao«s»«r2*>f^/u, f 37^yK« 

[0 19 6] 

(d) aftSflfc^n-ViOEL I SA^^y-^y^ 
IR^7«?yK^ lB^O*/P-<^i/!J ^B^^n^-Sr, ELISAl: 

^£SI-W2SLfc 0 B6l47r-yEL I S A^)®£0^LTI^ O 
[0 19 7] 

fig*tf)^u-y£9 6^^*^^- h^(D2%^/^—^&Xfl 0 0 /x g/ 
ml^/^>yym2TY(:8iU ®5£TiSM£itfc 0 
IC1 0m.o. i.OMl 2K0 7^/W<- • «5lte LfcJBBJiaS:, 

-fc3o°ccmmcmtoi>tj:&b, u/i^<^>y> tioon/ 

ml) Rtf*^>fi/^ (5 0/ig/ml) Sr^tf 2 Y T*JttlC^ Lfc 0 
[0 19 8] 

NUNC MAX I SORP"7/f $ u$ 4 * h £\ 4^—86, 1 

^A'SfcU 50m14\ gD-c-mp 1 , BSA, XtegD-gpl20£ 
2/ig/mlT^tf5 0mM^Kig»}« (pH9. 6) "C=x— ^-f V^Lfc. ftJg£Gfcfe 
LfcSL aa-C2l*IB. 3%*&¥L£^£?PBS (MPBS) t^U-h^n^ 

[0 19 9] 

KB, 20m1^6XPBS/18 %e?Lt^n ^ y ^ Lfc fl ^^^-/U-h 
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fetM13ta^ (Pharmacia) Sr^MPBS, , 3' , 5' , 5' -7 1 

h7^f/^y^y (TMB) "C7r-^llilfcc H 2 so 4 ^mJpicii9 

[0 2 0 0] 

( e ) pT«M4 s c F v E L I S A 
^IStscFvIt 3 OtTA/^-^y > (100/ig/ml) Jtl/I PTG ( 
imM) ONSr^W"T5 2YTrt-eiaJitS*4rticj;9, ?u->(omM±.m<D 
*-C^3»bfc 0 ELISA^7-H:tt, gD-c-mpK MELISA* 
ICOS^CftR-c-my c Ma b 9E 1 0©^f Jl^3-T>f ^^(5^ 
:Lfco ^^-Mt lXELISA«i (0. 5%OBSA, 0. 0 5%<D 
Twe e n 2 0, pH7. 4 "CffiJE^tlfc P B S) ^ny^^U pjjgtt s c 
Fvli 1 0 0/ilO±^IC»l6MREL I S A£r2 0 /z l8SJjOi"5 r. iKcfc 

1 ^xA'Sfc?) 1 /ig/ml^Ma b9E10^50Ml> Ztoffl&^X*—*'?? 
J y*S^;Vjr*i/y-Vfa^*r%i*X* I g, * Ltft^BliO £ *3 9 <£>T 
MB&aSJPl-SritCioT, ^Jigtts c F v^r^WLfCo UlELISACO 

pT^s cFv^Lfco 
[0 2 0 1] 

#7*^KHOEL I SAt«tot^?5--^$ixft^o-V(DftXtf 

$3-CAT7>f^7!)*^©Si-c-mp l s c F vjnft 
^y^^ttfc^n-y : 15 3 4 

EL I SAl£<fc 9 n-y : 3 6 1 

Bs tNI&lffiB?0«:5t^i«JI*5^o--y : 2 4 

^^^«Srft»K*3»-fa^n-i/ : 1 7 

K I RAi:±0 7^^ b-efc5^n-V : 9 
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Ba F aiMTyWCiOT^ hTti>Z>f*- % s : 6 
Hu ZimTi/t<<\z£QT*~X YXhZ>?*-^ : 4 
[0 2 0 2] 

(f) ?n-y©DNA7^y^!)yhife 

c-mp 1 -te£*n->0#*ttHu !l -^-E5iJO±«t?T=- D 
^^^^-pUCl 9R (5 AGCGGATAACAATTTCACACAG 

G3) (ga?os-^5 4) &xr&m*m<Dsmi&\ci$^xT~-}) yjrir& i d 

tetseq ( 5 G T C G T C T T T C C AG A C G G T AG T 3 ) (E?lJ§^ 
5 5) Srffll^fcs c F W h«:it«i-4P CRXtf*ixK«< , 

WrrS(Mlfi»*B s tN I (B7#HH) let Sickle iot^Lfc 0 
[0 2 0 3] 

3%^7^n-^y^±^M^ttS6tlfc»^^-ytt, 0 8 A- C 
[0 2 0 4] 



jS^A : dH 2 0 6 7 /x 1 

1 OfflFampli Ta q*gSj}{£ 1 0 

2 . 5 mMM g C 1 2 10 
DMSO, 5 0% 2 

\W5fa-?y<<^ i 

iS^B : 2. 5mM d NT P 8 jzl 

AMP L I TAQ 0. 5 

W5fa~?y4^ 1. 0 



f^^^: 90tt30#, SStTSOg?, 7 2^^ 1 #2 0g>£Perkin E 
lmer 2400*-? 2 51M^/h, 
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o^Tf^ Ft* 5o 
»0<0ffl£**rl«F<0B s tNlSJSWi:f5 0 
5*fi(Z)B stNI *aSJ0i"5 o 

6 ot:, 2 B#r^ 

3 %ME T A PHO R E T^fn-^^±Tftt^Sr*StacKHcfM- Q 
[0 2 0 5] 

(g) ^n-y<DB^fl«:3t 

l:2%^3-^i 1 0 0 iig/nl*/W<=^y V£ffiJ£Lfcfc<D5 Omliffc" 
^-SrSSIU 3 Ot-C-BfeifSIS-tirfco Qiagen Tip-100 sR^-* 
-©^d h^Sriv^DNASr^BU *#^f f J^>il*-5**-* (Appl 
ied Biosystems) ^/^B29iJ*3£Lfc 0 Applied Biosystems373Ag 

ttDNAS/— ^xyf— r^/— ^XVI^J -fufyj* (Gene Codes C 

orporation) £ffl^Tga?iJ£r##f Lfc 0 VH&tfV L®£^£, gtfrx-^^- 

^v-base srffi v^t^jwumwht tf*>v *o sxt 0 

[0 2 0 6] 

3 9<D?u — >\£i^XDNAtiX?U*ft*btl* 2 4^45c-mp 1 HBr& 
s c F v s LTfcfcfc Ufc 0 

[0 2 0 7] 

(h) (h i s) 6 srffl^fcs c f v scomm 

Br*ttSift<O^^^K»Sl<Ofcft, 77-^5 K (phagemid) DNA"C, E. 
Colilt*3 3D3Sr«K(EijlLfc. 3 Ott- lft««»&li«S*6fc», * 

. 2ml&raU$M!rC2 0 0ml*iC*MRU «5 0. 9 CDOD 60O *^i#^£i*:fCo 
ttJSSr^i'S' MfcU IPTG (ImM) RM^^DV (10 0/ig/ml) 5: 
^fri-5 2 5 0mlO2YT*-C, SXtrVW-f 5 BttTIMWIS*, 3ElC3 0t: 
-C 5 ^PfliSJS S tffc. *flga-< U y h & JR« L - 2 0 $ *fc 0 

[0 2 0 8] 
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MUcM^l/^h77>f^r^^n-7b^77>f (1MAC) Ciot 

ot, 7ki£shockate|g$j*i£ (2 5mM<7) h U X-HC 1 , lmM^EDTA, 200 
mM<0NaCK 2 0%^^n^, lmM£)PMSF) 1 Oral* ICR®* cFiffc 
o 4 5^^u«r2OiBMfc3fc5J;5t-f6*0U Mx:/ y &38^#«TBfc*Lfc 
. ±if£lmMMgC l 2 &tf5 0mM, pH7. 5<0 y y»aff»*-e««ELfc 0 Qia 
gen^feON i -NT A7#n-*#tJJt£;* -^-COfg^iffc 9 K&jfi tfc e pH 
7. 505 OmMyy^h y V J*WtffiWL. 5 0 OmMN aCK 2 0mM>fS^^— 
^WJJgfcsplSftU shockateSr^JPLfco ^^f^ KT^Xtt** 

7n^7AK^:ofc 0 ^CD#, 1 0*^a^ 5 P«ft«S»^-e2« > 5 0mM 
fcfc 3 * Tig* S ^✓-^Sr^Wi-5««tt-e 2 ttffll£ft# Lfc 0 
*^*S<Z>S«ttpH7. 5<0 5 OnM^y >>jfcift*«u 5 0 OmMN a C 1 
5 OmM-f PD-10*7A (Pharmacia) iX&fttiMlk 

tM 5 ^-^SrSfcSU ^'^Rfc, Jfe lmlOft8(K*S*-eCentriconlO 

[0 2 0 9] 

1. 0<D2 8 0nm=0. 6mg/ml"C*)5 tfi^LT^3l6»J3tfe-e*«Srit5t L 
[0 2 10] 

ZtlbO? >'<?Wffi9iyo<D-n&&K I RA7^/t>f, c-mpl-Ba/ 

f 3 Mf&mmr y±4RUH u 3 mmmmr \zh tfc 0 

[0 2 11] 

s cFv^n-yi 2B5, 12D5, 12E10, 10D10, 10F6, 
RXf5ES<DlZ$><D7yX$ KDNA (**V?*lpMp 1 . 12B5. scFv 
. his ;pMpl. 12D5. scFv. h i s ; pMp 1 . 12E10. s 
cFv. his ;pMpl. 10D10. scFv. his ;pMpl. 10F 
6. s c F v. his; WpMp 1 . 5E5. scFv. his 
%m?7 -^TMManassasO A T C C fctFK $ ftfc 0 
[0 2 12] 
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(i) gDtag, Fab' , Fab' 2 ft\t*1t s c F v i£*f 

s c F v <D%W.<D&W<Otz1bRTf* St^COFab' WFab / 2«(Of: 
S-c-mp 1 ^n-y^-^J|-<^^-pAKl 9©Rtftl:^n- 
~>^Lfc (Carter et al. : »*^!Ci3«t5*«feO#5l 0 3:1 8 3-1 

92 (1991), astt, y^»«»i»ic±o-cR»nr«*E. coiiT^y 

#*:7 7*— t? (pho A) 7^0^-^ (Chang, et al Gene 44: 121-125 (1 
986)<0te«B»Tfc*>5. #^fF«Clt E. O>liOlMMiZlB^0>Ett£ 
ifc«r?S<E. coli^vro f^i/yi I (s t 1 I) $/^A«W#5tefTL"C^ 
6 (Picken, et al. ) 0 Z.<0^<^ ^ — tefc bk A C L (Palm et al. , Infect Imrau 
n. 42: 269-275 (1983)) RTft FlgGl (C H 1 (Ellison, et al, Nucleic 
Acids Res. 10: 4071-4079 (1982)) K;* Vfc^A/-C^5 0 C H lil<g^i- 
/^f3 *7r-^Jl t 0 fc9* — *;WH^T^5 (Scholtissek and 
Grosse Nucleic Acids Res. 15: 3185 (1987)) 0 
[0 2 13] 
( j) Fab' SOTa b' 2<Dffim 

Fab' WFab ; 2M^W<omm\t, * V * vtt KM«9!«CAK 
SSSrffl^T, s t 1 I tV L F7^y (S f i I ) , V^CKK^y (R s r 
II), stl IiV H K^y (Mlul) &tfV H i:C H l (Ap a 

I) ^fi^aBJC*5V^T#R« (unique) ffiBtBtt0 p AK 1 9 filCff A"T 5 £ k 
i:iot«f«i:ftoft, -I^)Fab' 4H-^38S*»«i-Sfcft. C n l 

Fab' £^ttt*»< ItpAKl 9Oi^(0i34t hr-cys-ala-a 
1 at*li4<tft5thr-a 1 a-a 1 a-p r o fc V*5 7 5 y Bffi^lljg 
1"5o Fab 7 ft*<D3t&OlZ.1bOZ.to'<jrf—tt* pXCA7 3 0t^*Stl 

So 

[0 2 14] 

»$JlfcL<RSr*L-Clf^ri:^e>, fc b I C L tt, pBll. 2 (Carter, P. 
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Garrard, L. , Henner, D. 1991. : BMR^KJStt 5#fttf)^5k 3:183-192 
) HpXCA7 3 0(D^^t1^^^n-^>^L, -<^-pXCA97 

[0 2 15] 

Fab' 2# J f-<t LT<Otn;tt<DmSOfc*fc, pXCA7 3 0©C„I h7>f 

y±ict h i g Gi *>im*t:tti»'t&'<**-#mmztiit 9 zoma*. 

$£ttOtftiSGCN4 vji/lsity/*— > (Hu, et al. Science 250 

: 1400-1403 (1990)) Ctl^ODNA^ 7 7^^Ht ^^ftfc^J 

^>t^u^KS:fflV^T«»$tlfcfc©T*>9, T^/m^c y s-p r o- 
p r o — c y s — a 1 a — p r o — g 1 u — 1 e u — 1 e u — g 1 y — g 1 y — 
a r g — me t — 1 y s — g 1 n — 1 e u — g 1 u — a s p — 1 y s — v a 1 — 
g 1 u-g 1 u — 1 eu-1 eu— ser — 1 y s — a s n — ty r- h i s — 
1 eu — g 1 u — a sn — g 1 u — v a 1— a 1 a — a r g — 1 eu— 1 y s — 
lys-leu-va 1-gly-glu-arg (Ba?'J#"^5 6) K1" 
£o ^tltz^y^^ KttpXCA7 4 0b-fo%£tlZ> o 
[0 2 1 61 

s cFv s<D*imv*4^\*mm£ti. pcR&mc±v, i^Lit^?*- 

[0 2 17] 

[*4l 
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12B5, I2D3, &t/ IODIO L«pF$ : 

5 r^T- 

GCT TCT QCG GCC ACA CAO GCC TAC GCT GAC ATC GTG ATC ACC C (SEQJD.NO: 37) 
3 y?^- 

ATG ATG ATG TGC CAC CGT CCG TTT GAT CTC CAG TTC GGT C (SEQ.ID.NO; 38) 
12EI0 L**r« : 

5 77W^- 

GCT TCT GCO GCC ACA CAG GCC TAC GCT TCC TAT CTG CTG ACT C <SEQ.ID.NO:59) 

CCT TCT CTC TTT ACG TTG GCC AAG GAC GGT CAG CTT GGT C (SEQ.ID.NO:60) 
10F6 LjS^» 

5 7?4*r- 

< V GCT TCT GCO OCC ACA CAG CCC TAC GCT CAG TCT GTO CTG ACT C (SEQJD.NO:6l) 

3 v<?-<^- 

CCT TCT CTC TTT AOG TTG GCC AAG GAC GGT CAG CTT GGT C (SEQJDJMO;60) 
1285 H««r£ 

3 75*^- 

CATTCT ACA AAC GOG TAC GCT CAG GTG CAG CTG GTG GAG <SEQ.lD.NO:62> 

GTA AAT GTA TOO GCC CTT GGT GGA GGA GGC ACT CGA GAC GCT GAC <SEQJD.NO: 

63) 

I2D5 HjRUrSt 

CAT TCT ACA AAC GCO TAC OCT CAO GTG CAG CTG GTG GAG (SEQJD.N0:64) 
3 75*Tv- 

OTA AAT OTA TGG GCC CTT GGT GGA GGA GGC ACT CGA GAC GGT CAC (SEQ.1D.N0: 

63) 

CAT TCT ACA AAC GCG TAC GCT GAC GTO CAO CTG CTG CAO <SEQJD.NO: 63) 

GTA AAT GTA TOG GCC CTT GOT GGC GGC TGA GGA OaC OGT GAC (SEQ IDJNO: 66) 
" 12E10 HISW 

CAT TCT ACA AAC GCG TAC GCT CAG GTO CAG CTG CAG CAG (SEQJDJJO: 67) 
3 

GTA AAT GTA TGG GCC CTT GCT GGA GGA GGC ACT COA GAC OGT OAC (SEQ ID.NO; 

63) 

10F6 HOT* 

5 j 

CAT TCT ACA AAC GCG TAC OCT CAG GTO CAC CTG CAG GAG <S8Q.ID.N0: 6t) 

GTA AAT GTA TGG GCC CTT GOT GGA CCC TGA ACA GAC CCT AAC (SEQilD.NO: 69) 

\ 

[0 2 18] 

PCRRElt s c FvSrttti^?^; KDNA1 0 Ong, MWtSRTf 
3^7^-70. 5/zM, #2 0 0 /iMfoOdNTP, 1 OmMKC 1 N 6mM (NH 
4 ) 2 S0 4 , 2 OmMhy^-HC K pH8. 0. 2mMMgCl 2 , l%Mh^X 
-1 0 0, 1 0 0/xMBSAM2. 5 *fi<DP f u DNA# V J y—H (Strat 
agene) HJ£Lfc 0 «MBtt* 9 5tT*3 0^ 5 5tT3 0^ 7 2 

t"C3 0f(O3 OlM^MCO^TOtOTfcofCo MW*MVB&%"?<Offlfc<0 

Gene Clean II* v h (BIO 101, Vista, CA) Sr/Bl^T^Bf Lfc 0 \*®FiW®&<T> 
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s r I I T'X^A^y^T^oVN-ms f i iMMs c I T^PHt ^ftfc^ 
E. Coli DH5 a-t^»tem$itfc 0 m^tltcB^X.^ 

[0 2 19] 

(k) gD^m9scFv« 

^ rtWJMM^P* *Hfc»aofc», fc t (0 74 zfy V<D 
1 a c z7u**-fiRW^7]) y KS/^A«?l"ett4<trL*p h oA^n 
*&tfs tII^^A«?lJ£r£frpAKl 9<DffimffiZ y pl2B5, pi 
2D 5, p 1 0 F6Mp 12E10OscF v^flg^S f i I-NotI75 

-Y^»^^^RDd»e>R»$nfcl 2fi£0T^/^ (met-ala-as 
p — pro — a s n — a rg-phe-a r g — g 1 y — 1 y s — a s p — 1 e 
u ) (ga?'J#-^ 70) Sr=r— Kt5DNA77^yf (Lasky&tfDowbenko DN 
A (N.Y.) 3: 23-29 (1984)) Sr^fifcU C. A. T. 7^ ?7 V * n-^j*3K t 
fc fcir^frTa (h i s) 6 &tfc -my c ^ fc° r— 9 (CV L -<f ><0 3 

[0 2 2 0] 

(i) e. coiitc&ttsism 

scFv-gD, Fab' Wab' 2 ft*<Dlt#><D&&?*$%[1rZ>'77 
*S KSr, 4^BfllClSa!$^fct*5 , 9 (Carter et al. Bio/Technology 10: 163-1 
67 (1992)) , »«£ixfcl0!J y h/VA«J38IHf(0*T?3 0t1?fi4 O^Pflii 
78£ii:fcE. ColiB«3 3 B 6 (W3 110 D f h u A p h o ADE 1 5 
deoC2 ilvG2 0 9 6 (val R ) degP41 (DPstI~Kan R 
) D (argF-lac) 169IN (rrnD-rrnE) 1) 
tz 0 

[0 2 2 1] 
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«3 

12B5, 1 2D5&U t l 2E1 0©£ftfc h&i#ffim#0? 

m. 

*»L»«»*«lrtT?0±eSi#©38S©fc», £Fa bmmtfofrb. t H gG 
1 CHI, CH 2&TJ t CH 3 K*-f yRXft h^W'y^i-MBM (Carter et 
al., Proc. Natl. Acad. Sci. USA. 89: 4285-4289 (1992)) Sr£tf»3k<* * 
-pRK©Hf# (Suva et al., Science 237; 893-896 (1987)) ^k, HgOT 

-V?Z<£TZo L^Xr/H^Hm^^ fl5SW*IH (Gorman et al, DNA 

Protein Eng. Technol. 2: 3-10 (1990)) 9 , 7r/ /l^Kte&Stl 

Jfttt. ELI SAtCiDtfL-mp 1 w k ***ixfc. 

[0 2 2 2] 

WfrJ-ISifi^lXfcSV I . D I (Lucas et al. , Nu 

cleic Acids Res. 24: 1774-1779 (1996)) „ Z.<Ds<?f>— it, ft%S<?* — p 
RK<D-fyhDyrt|CT^DHFRcDNA^tU * V V V"*-fc— 
<D»m:£0353MlMi**rtBl£-*-3, L«M2, f2OSV4 0yn*-?/iy 

o 7°7^5 K«r^-*-Ofll*if*S9J£||»ftUy>K7*^^5^ (Gibco 
— BRL) 4r^V>-CCHOaiIliartt- h7^7s?i'g V'L.fc. S*ygi(S~©& 
l©7~10Btl:, ^o— -£-©&©ffl3E©;fc#9 6 ^i/KOTV— He 

[0 2 2 3] 

%©"7^Jtei?Jk^T*ttJ£$tlfc2 0 Oml©WW^ife (DM EM : Ham' s F12 (1 

: i) «t»2x i o 7 ms&<D®%imfa&&vmmi.-k.. ^8 0%©*«-e, isita 

-f^v'^yv- (10/tg/ml) x K 7 VX7i I) V (10/ig/ml) , »4tc^ 
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[0 2 2 4] 

(a) gD^^ff^ s cFv(Dfli 

lgra/mlTE (2 5mMMJ*, ImMEDTA, pH7. 4) <D$\&'Ttffigini&<< 
-^WJt *±T?18^fWl, a*jW£*#Lfc p 30»W10. 0 0 

NBrt77n-^|:#y7 p !) B 6 (Pa 

borsky, L. R. et al. , Protein Eng. 3; 547-553 (1990)) ^&ft577^=f 
(2. 5X9. 0cm) (C^Lfco # 5 A£ 1 8 P B S TifcfrU i 

<d^ *yj*ffimm<D*&yt&&mmb*$m\cftz>*v, iy<&Naci«rMri- 

ig$££pH2. 7(00. lMft», 0. 5MNaCl^tffofc 0 

£2 8 0nn»<OK3tai-<t 9^S,U fcT~*#B*:/— A-U pH8. 0O1. OM 

/<*Kll*Mfe«\ ^7nttSDS-PAGEiaOMUc 0 
[0 2 2 5] 

(b) Fab' #*<Dfit$t 

Fab' ^©W>l©fc*lC|4, TE (pH7. 4(0 2 5mM MJ ImMEDT 

a) 5«io4»fcawifiua^— ^ gSrssiBS*. *±"e 1 8 ttma-^tii 

WLtz 0 shockateOpH*. 2M H C 1 £/Bl>T 5 . 6tWSEL, ttKfe&t^)J& 
f^D^lO, OOOXg-C3 0»W»i£>»«I^J:5lft*Lfc. £>e>*>C#>pH5 
. 5(02 0inMMEST¥»fttfclnil^BAKERBOND ABx^JA (0 
. 5X5. Ocm) (J. T. Baker, Phillipsburg, NJ) diifif £tt Lfc e 2 OmM 
MES-CSJSItt^S^-eacj^bfcft, l 5 3cm/B#<£>«i§T\ 2 OmMN a OA 
c, 0. 5M (NH 4 ) 2 S0 4 , pH7. 2 CO 0 ~~ 1 0 0 %CO 1 OmlH^fiSrfflV^ 
T, Fab' &**$*fc 0 Fab' 4:^*1-5^11*^-^ ig»«£PB 
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[0 2 2 6] 

(c) Fab' 2&*0>im 

P H7. 4(7)2 5mMhy^, SmMEDTA, 1 mMN a N 3 1 0 faffi^KlfilfaLtz 
Mti&^-Xh (lOOgm) £fl?8C£it\ *?>t jruy/mfsfif (TECH-MA 
R) rtJw3 0ii"fwtCJ:oT?ft»Lto PMSFSrlmM*-eJD^, 3 0^1 
0, 0 0 0 x g^SiMia OJBUSr^y t^Lfco ^^ifflSrO, 4 
SumRXfO. 2 mib^SUPORCAP7^H- (Gelman) SriILT5»U 
PBS X'^m^ffiit £ ilfc 5 0 ml<£>i? 7 7 n igjgjSftT'n f^fyG*7A (Ph 
armacia) (CttLfc 0 P B S ££Ti£^Lfc^ pH2. 3(7)0. 1M 

i/y ^^fyl/^y/Uftflil/vrF a b' 2£pH8. 0 (7) 1 M h V X 1 / 1 0 # 
«©AofcK»ff©^i:»(|**fc e Fab' 2 *r*^5»B*r:A-A'U 
3 0*n^hyo5H-i^*y h^-CUltrasettetCj; 9$8t£itT> ®kWM 
$r 2 OmMN a O A c , 0. 0 1%^f;^3v^K pH5. 5i£&Lfc 0 * 
cott^^r. 2 OmMN a O A c tffift Lit 3 0ml CO S -ir 7 r n— * 

*? A (Pharmacia) KttU pH5. 5 tf> 2 OmMN a O A c Tg&Ufclft**-? 
BfcfrU 1 0*7A#ai*Cbfc9 2 5mMNa OA c 4»0~1M Na C 1 <D& 
M^&vmmZtto Fab' 2^*i-5^SSSr^-^L, JBMHRSrPBSi: 

[0 2 2 7] 

(d) h5^7a^5/3^*nfcCHOttJfi±»^bO±«ftftO«» 

siCfi^&jRa Ltcmm&w*. h h t> c* p b s -c^m Lfc 5 ml coy n r 

^fyAt77n-^^7A (1. 0X5. Ocm) fcf*U PBSfft^U 
1M NaC 1 *^#-r5PBS-CSi£1i^^5*-ej5fe^Lfco PH2. 900. 1 
MHOAc, 0. 5NNaCl-eft#Sr««S*, lMhy*T*fPU 

[0 2 2 8] 

[*5] 
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«_4 



k* - 


(ED50J> 


KJRA 
(SD50) 


(IC50) 


(1C50) 


" 

(!C50) 




scFv 


20 pM 


UM 


10 nM 


)7nM 


100 nM 




Fab 


>luM 


3nM 


900 nM 


none 


>l|iM 


• 




5pM 


1 nM 


SaM 


IflM 


300 nM 






30 pM 


400 pM 


10 aM 


152 pM 


300 aM 


■ 


•cfv 


5pM 


60 pM 


5 nM 


UaM 


SaM 




rio 


>lfiM 


>1pM 


300 nM 


110 nM 


>l|iM 




Fab7 


>1|iM 


160 pM 


10 oM 


640 oM 


500 nM 






>1MM 


410 pM 


50 nM 


450 pM 


500 aM 




A* 


UnM 


2t0pM 


10 aM 


24 nM 


>IjjM 




Fib 


>lpM 


4nM 




ImM 


>1mM 




F*b? 


44 pM 


600 pM 


4nM 


InM 


100 nM 






>1|4M 


3nM 


10 DM 


450 pM 


500 aM 





[0 2 2 9] 

ftt LT2oo*w^SCl>-7*3-=s/ h«rt>o38fl:*>v<?K$:JBvvc. ft* 

»Ufc":*J0 ';:»•) £tt 6ft*. #*L<tt* tftfrlit WhWh*) , 
*L<tt*/*n-*— /p-c&s. 7^7*7 aWHcri. ffit<H7r-^ 

Wn©***r*«9!lcJ8V^-C*M , f»Ci«i^ni-C*)6. ft*7f" 7*7 y liPti 
<H;lff3SIIL ^yzf]) y ^©Cambridge Antibody Technologies (CAT) 

©^«OrtHtt 9 KiSS*#«r»^i-4 t * K£*H£ft«s7x * 
[0 2 3 0] 

*3KW©:*ifcH:, a»-C*>oT^O/Xf±^n-=>^$ix5 5 2 0<D«^S 
o *» W ©*«fe tt 2 **tt K i 9 TSttfc £ ft 5 & 6 * 5 $ ft fcgS* t 
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ft 5, 

[0 2 3 1] 

s c F vl:i5fD->m- -tfS*ft«)J:5*a*flc©Sttfl:H:» ^HSfl-co 

x$aufc (fc^Lamaw^^— ^t^-rs) fn»/^*t- tfgs^x^ifa. 

SlOt/^D- JvHJtft ('ftfjCDftftCDF a b' 77^ > hT-te&O <D 
[0 2 3 2] 

n (Valenzuela et al. , 1995, Neuron, 15, 573-584) „ M 

u s k p> titzT <y * \*. w&mm $ titz *sy-rv> y&*r 

^DLfc-7^^ii*3V^Ta^$^5 (Gautam et al. , 1996, Cell 85 525-535) 
©tfc*T«MLfc*m®-? 3bZ>, #fcJ3fflte««:»rt"e**V* (Dechiara et 
al., 1996, Cell 85, 501-512) „ TV V V*S>f-)r ]} > ZMu S K<D$& 

5«^*HtC±oTi^«>P)ix5 (Glass et al. , 1996, Cell 85 513-523) „ 
[0 2 3 3] 
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we et al. , 1995, Annu-Rev-Neuroscl. 18 443-4625. tWUeiman et al. , 1996, 
Cell 85 461-464 ; IC*J^-C?l#$tl-CV ^5) 0 ^cD^&^air^wSK^t 

MomtteffifttZZbtf-ZZZ (Bowe et al. . SfTttl. Godfrey et al. , 1984, 
J. Cell Biol. 99 615-627; Nitkin et al. , 1987. J. Cell Biol. 105 2471-24 
78) „ T^DVti, ^nxT-ifPISfeKIC^-f-SEGFStt, 7 

Rmim<Dm&<0=¥-Z<£%i- £~2 0 OkDaCD^T^SS: 

SKij£S£U<e^ (Glass et al. , Mffl) **ltt, #ffiSg^tC#£1-6 
S^-^^Tfc*) (OToole et al., 1996., Natl. Acad Sci. USA. 93 7369-7374 

[0 2 3 4] 

^it^r ticJ;oTlWI^$nfc*tm#MWs cFvli, &JlttfcteJSffitt&&}> 

$*#ffitt{fcSr«yM-5 s c f v#mc&ivcis9, mswmusks 

[0 2 3 5] 

s cF v^lCtSAChR^y^^^JtUSf-n^yDv^o^fi, :© 
l>*W*nfc«lfc«:K<5»t5fe«>«)it«5«l*IEl»«r«WUr^5. T^y 
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5. H©j*#©a*W4tt#*i-e*>6. MuSKK«f»ttlc#*»*ifc«»R-e, T 

5 ©li»*$tv^ 
[0 2 3 6] 

Jfcffc©m©!Sl*ll*}©M u S KO&$LomW£T yJ'UXx.U 
-VaWibtft, fukiyaniajffiv'*. h n 7 -f l-gBjfrf 5f^rt«)Mu S K©&& 

«=«^k»4, #»»8^©PttK::fett« £©#*©fi»*^**i-t>©^fc 

19 (Valenzuela et al. , IWrffl) , Mu S KStt©MfP3*lfcll**»L-eifeara! 

$*?**5lcffi&tJ«t«=a-o^rt-C*^Sn5Ci:«»b (Bowe et al. , sup 
ra; Rupp et al. , 1991, Neuron 6 811-823: Tsim et al. , 1992, Neuron 8 677 

-689) HRmzm^ztiizT?}) ynmttmmmtHmfcMfizhbWAt: 

TI*&V^%UvfeV\, ^< L-T, it®.-fZb. s c F vfcjIUTMu SK©E 
«ttiSttfc*#5ffiatt, jBtffcjft 1 OOftWm&m&t S. x*r-$tlfcsc 

*fc#fc©Tl«lttfc*H-©ft*fc«l&«i: IT©, 7r-^^fcs c F 
v7^f^7'J ©W^ttfc&fiEL-C^S. 
[0 2 3 7] 

LfctfoT, fcJSWoStttM:, IW|Mfcrt©MuSK5t*ft:©Ty7'U'*aW' 

<4©Mgtt*S*iLT. MuSKSfcSfMrSttfcU #«tt*&«K*S»*$AC 
hR^?^^^Sd»1-«©KWffl-efe5. MttftxaffMH%flS« WLtZtti? 

*{c*nts#ftffi»^ft©***5k»i-**«i^««**i*. 

[0 2 3 8] 
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yRTJT&&L*M hWV^ftc-Mp 1 (hay^xfy, TPOlC#1-5 
0«rth7^^^^^r^7MuSK-Mp 1 S^^Sril LTH^f- 
<S#I4»I&^K^ c-Mp 

omm-r z>%®ft<Dm&&z o x*hz> «t 5 2 »MstriWi:+6 tntL 

tixTV^ (Carter et al. , 1996, Annu-Rev-Physiol 58 187-207;Gurney et a 
1., 1995, Proc Natl, Acad Sci. USA 92 5292-5296) 0 MuSK-Mp 1 £35 
St5Ba/F 3MS£ I L- 3MoV>T3P!££ii\ ^gtt^W^Ki LTSS 
S*iXfcHt<0»««||<0#s cFvlClfMSitfCo JK^rilC, 21(Os 

cFv^H4o^ musk-mp i wmmftx, mmtmm&fcgzmm 

-tZZbfcXZtz mil) o C^Sttte, s c F v<DnM<Dm&Vm&£tltL 
0 scFvl! £t<D h7^7i^>>3 ^£;ftTl^&^B a/F 3{C*fL$m£ 
^£ft*>ofco h s c F v^b^^nfcl gGOWT^i, 7=*~* h 

Sttt#ffibTV^c^i\ #7^hs cFv^b^^tlfcI gGlCfc^TI* 

ritf^ftT*^, ttSffia^O^CioTH^pI^-CfoS (Ruegg et a 
1., 1992, Neuron 8 691-699; Tsim et al.,frtH) 0 ti^^S^CO^TCDE 
C 50 te, s cFvMI g G(D\/^ti^t LX$&*&£%itzk 
T=r^^ h^n — ^ICOV^TS nM-Cfoofco Mu SK\Ctt1~Z>Zivb<D s c F 
vRXfl gGOmntltes BIAcore™^*f5:fflV>T*^$ixfCo 7=*~* h s c 
F vMlKo^T^^ he F v \%%r* » 5~2 5nM(^$5HrtTMu S 
K(::o^TcDi^^£^L/Co wfttttttfiSWlC, Mu S KlCO^Ttf) I g GO 
ifP^fj:10-3 0pM-e&ofco T*5Sr#figcDr to 
[0 2 3 9] 

[^6] 
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* 6 












music #2-scFy 




3.34 x 10" 3 


17* x 10* 




rmisk#3-KFv 




fcJ7 A IV 


1 fK* Ifl5 
I.U3 X lv 


23 nM 


mmk#4-6cFv 




1.57x10-3 


\Mx\(fi 


8.5 nM 


rauix*5-«cFv 




2.49 xHT 3 


5.29 xlO 5 


4.7 aM 


rausx#6-«Pv 




4.95 xlO* 


1.05x10* 


4.7 nM 






232x10-3 


4.53x10* 


5.1DM 


nnox#22*scFv 


> 


6.09xl(r 3 


L27X10 5 


4.8 qM 


naa3t#lMfO 


+ 


1.01 xicr 5 


8.05 XlO* 


12.5 pM 


muik#22-lgO 




4.86x10-5 


1.65x10* 


29-5 pM 



[0 2 4 0] 

a->yy v8£te<Dff>gffil;:ov s c F vfrWRLfc. B«^fl:Srffiii-r5* 
ftT'C*X5aa s i(Bia*C2C12«rKf*U *Ofts cFv, I gGXIic- 
T^y^fcarfi**fc. SlltfJW^-* (Glass et aL.gJffl) fc-*UT, c- 
7^5 ftt. MuSKf-BW!>>«ft«rlH»i-*ii:3JS-etfc. 7=f-*hs 

Kfc&fU -MOffiOs cF vM*7rfs^ hft-MuSK IgGtia 
[024 1] 

@t$tlfcC2Cl 2jffi^rt-?AChR0^5**'ffc£^-r-5 s cFvMu 

^iifflfiSfcifc^TW:, AC h R5r, s c F v3Ui I g GO#£ET"C 

#«fc$-fr*JWi?ISfc (unfocus) fcHlttl;:, ftttlCfc^TI*, c -7 

VXtJ«7^=^ hs cFvMI g Gtt, < a>o&< |fefe$*lfc* 7* 
*-^©AChR©0*fc^£83»L.fc. MuSKl:j5tLM$lxfc*7^ 
* h s c F vJl^T^-^ h I gGX(iga5itt<7?/iV^llH, Wm&ftfrolt 

^hs cFvMT^ h I gG\Z£ l om^<W&£tl1tt)K *tR80s cFv 
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[0 2 4 2] 

±$ i 33 o \zwastr a r t s»-e# s c 

[0 2 4 3] 

^X>Mu SKOfc»(03— KBa?iJSr, PCRJiBfcioTfffco MuSK- 
F c S\ I8ttM^^^pRK5 t kNEO^TOt h I g G 1 OFc«« 
il^-frrtWMu SKOJRBia^ Kp«>f y (75/»1^4 9 2) ^B^iC <k o 
TWJJLfco 2 9 3m<omm\H^. MuSK-F cftiS*^*^*, 7v*r 
-f ^G^7^±-C5fSMtfco MuSK(0»lMf7^y (7S/&1-4 9 2) 
RVt hc-Mp iStmW^tfKM&xm^ Y*4> (TS/»4 9 1-6 3 
5) ^?>45^7SSftMuSK-Mpl^ 5I&P C RU: J: 9 MRU pR 
K5 t kNEOlC^n-^^^LfCo B a/F 3 ffilfoft^Vl&J&ikZtllt^ir 9 
- (2 0/ig) 0«j5#7Ljfe (SOOjaifi, 2 5 0*^F9 6 0 mF) ttillc 
|R< 2mg/ml<DG4 1 8 K<fc */yBttKOV^T«WlK <fc 5 , 7 

S*fr*»S't5*3£Ufcj|(IJia*«tS:»fco pRK5 t kNEO^SMuS 
K$r2 9 3<@<£»JI&l*3lC YyVKV 2illH<0G4 1 8 5IJR (4 0 

0/ig/ml) <0«^3eLfc»SM5ift#«r»fc. DNAii«OEWt, DNAga^iJ 

M h!J Officio TSjeUfco Ba/F3«S£, 1 0%O*i/«rJEAfllfc 
I L-3<DtW&iPIt LTCOWE H I - 3 Bffiti&frbO 5 %OWSE** & £ 
tlfcRPMI 1 6 4 OtttttDtfcHttbfc. N5fe*Bfcll^S*tfc^-^— tfBB 
(MGGAAAR L G A V I LF VV I VG LHG VRGKYAL ADA 
S L KM AD PNRFRGKDLPVLDQLL EGG AAHY A L L P G) ( 

mm^7 l) AXfi*}*h-7fi?RXfgD^yi-;i'milb<DM&?>'<?%b 
L/C, 5im^^^-pRK-gD-c-Ag r i n 5SUMfiti&ft<D 2 9 3 

]}^<DT^/mi 1 3 7-1 9 4 9 (A g + 8 H&X^yJ (Ferns et a 

1. , 1993, Neuron 11 491-502) ) *5m*£*ktz 0 
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[0 2 4 4] 

s c F vRXf I g G<7)#gto 1 0 Mg/mlTMaxisorpf*&f (Nunc) ±lCMu S 
K-F cMT h^»^^ — V^Lfc 0 thscFv(D7-f^7!) (Camb 
ridge Antibody Technology, 4*c})X) £ ftfc i: 9 (Gri 

ffiths et al, 199, EMB0-J12 725-734) 2 m<D*Uik<Oy K£iILTS9 # 
(tfc 0 m*<D?u-><D$fg\i\X ^fftfc MuSK-FcX«M7 
K^->y (CD4-Fc) SrfflV^Telisa (Griffiths et al, fltTOb) {dcfcoTffF 
tflfc 0 Utt^n-^^rPCRlCi <9*^ y-n^^U, B s t N 1 JHffcfc £o 
T r^7^ y^/^U ^x-T >-^J Lfc (Clackson et al. , 1991, Nature 352 642- 
648) e ^S«/^-^^to^n-^o^J^6a?y^t, MuSK£389H-5 
;m^Lftl>«S£ffl^T, FACSMCWlfco F AC Sttffi<Dtz#>\a* 
, SteSS (10 s ) £\ ff»30^1^10%FBS/PBS^^y^a 
> 3 yiaot^n y^V^tlfcl O^fi^^r-v^t*^, 2%<£>FB 
S/PBS (^^J«Jil^/!;y^«ig^) 20 0/ilt-e4tt6 0^ 
^y^^^hLfCo ZOfc, «£2%<DFBS/PBSTi5fc#U ft-Ml 
3#l# (Pharmacia, Pi scat away NJ) RXlR -7 J =^ U * V ^Sg^n/^t y 
(Jackson Immunoresearch, West Grove PA) "C^r&U FACS^tfrlC 
± o T##f UfCo ^t/^n — Jvl/ffifle 9E10fc±9tt**ttfcc-myc*^ 
BB^iJ (Griffiths et al, flffW) t^f ^7-^ (his 6) Sr&if 

(Qiagen) tfftft-fS t *59 ^ ^✓-A4WIK <fc5N i -NT 
A#?A±^«f8lUi 0 IgGtLt(D^n-y(DM^f:«)(:lt scFvCO 
V H &tfV 2 ««S:3-Ki-5E5iJSrPCRtJ:5, *y^U gG^t h LR 
tfH*U&»a«r^t^*-SJ;5fcR^ igG-k 
a p p aO^l-^ALfco fi^^^o — ^Ofc*<0»a^<^^— *CHO#B8&rt 
i:b7^7x^>>a>U &JkJifU&Jgifta>5> I gG£iR«U ^r^fyA 

[0 2 4 5] 
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»§&£2 2B$M1 L-3<05p&T"C«*Ufc (1 0%<£>FBS£tt£L?cRP 
MIT) o ftKRPMI-C2lHl*BII&SrJ5fe}^L, 9 6 $xi/i><Dm<Dq*T* > HH^Ztl 
fcaS<OscFvXliIgGti£Sftfc7. 5%(DFBS RPMI 0. 2 
ml* "CI V^/^lt*) 5 0 0 0 OMcOfiJ^-C^U-r^ V^LfCo 

] —^5 v^<£>BX&^£r N Top Count Counter (Packard Instruments, CA) T?$iJ 
[0 2 4 6] 

ffi^W=i— -XDMEMif <&1 0%(OFBS^-CC2C 1 2 Sr, subfluency(D^ 

#y U V^a— ^>^£jft,fc#5*;*5>f K±KC2C1 2 4rtfHU 2% 

, tt*»ft*rW»tfc. b cFvXBtc-T^!l^**K:|SJlPU -ft (1 6 

A^fM Kf»-CBJ6S*fc. IBJ£S*ifci:i3 9K (Ferns et al.ftiJtt}) AchRs 
©JBfift«rW6Mci-Sfc»n— ^r? ^JBr&^tfn (Melecular Prob 

es, Eugene OR) Srttffl Lfc 0 
[0 2 4 7] 

IBiE$tlfci:*5 9{C (Mark et al, 1996, J. Biol. Chem. 271 9785-9789) BIA 

U-K©CM5t^t-fy^ 5 m l/ftomi&X* 1 : 1 (PN-^fyU-N 

5 K«r2 0|iiaA1-5CtIC±oTfSttft$ J fr^o pH5. 0tf)10mM 
h y >)A^MuSK-F c 2 0 jul&2 0 /x g/^^fJ^*eir >"^-^ 
yr/ifc&AU O/il^^Z-^T^V'SraALfco scFvM 

I gGS:»iU PearceBCA^rj/ h fc <£ «9 Lfc 0 Kinjectjfe 
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let 9 1 0 h l/#©ijfog-e, 0. 05%Tween20lr#?PBSl'O30 
Ml©*W<*Jt»W$:aALfc 0 0- 0 5%Tween20Sr#?PBSsS© 
^■^2 0#WK ? W^R&flfBI^-tirfCo Pharmacia Biosenser AB^ibOBIA ev 
aluation 2. VJ7 Y $x.TX-t A£##r Lfc. A+B=AB©Ifg^ 

•Ctyf^7A?rffIt5Ii:iaot, Ad^ttOMKtXCft (Kd) 

(Ka) £#fc e W?6t2SlffeK d tt, Kd/KatUltfLfc. 
[0 2 4 8] 

1 0%tOFBSil5^=>-^DMEMrtlCC2 C 1 2£*tJ$U 
■^T7 2Bfr^^=Sra-<-M-Swt^«tt)^Sr^Ufc 0 ®XLW&*, 
(C^^ilfc^Pfl, c-7^!ly, s c F vXI±I gG^^Pi"5r irfCioTW 
&Lfco ScFv&yigG^ 50nM-C*ffifflUfc. PS^Jlfi^tf c -T^U 

i*59 (Gurney et al.MW) (CflK Lfc 0 3 0 n KDTJfu 
a->y^^n-f;l'W4G 1 0 (UBI inc.Lake Placid NY) Xtt 1 /ig<D#t 
MuSK I gG# 1 3t^(C^< 3 0 ftKO^nr-r^A-fe^r n-*tf- 

4G 1 OXtttaAChRW (Affinity Bioreagents, Golden CO) ^rfflVfc? 

MECL (Amersham) "CrftibSrW bMZ. Lfc„ 
[0 2 4 9] 

^gtty/l^Mct^&^ftSi:, MuSK scFvll2WiU 

uSK-F c-CfeS 2«<OjtlS-es c F v V 7 — ¥y 4 ~7y !J D— 
-tSrtlc.fctK 2 fifties u s c F vrofiS5 

[0 2 5 0] 
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©B»at«d3E*ai?L*wt!iS-Ct*«?)5. 4><L"C, #3§BJtiu *B^m#|z 

Sitae* JWtHSihrC^*. 
[0 2 5 1] 

[0 2 5 2] 

£AT©tt*|.tt, *B£*i§&l|XjB$IB8 (1080/University Boulevard, Manassa 
s, Virginia, 20110-2209 USA (ATCC) lc3rf£S*tfc. 
[0 2 5 3] 

[*7] 



ATCCgKgg gftEgfll 

pMpI.l2B5.scFv.his 199W8318B 

pMpl.12D5.scFv.his 1998^ 8,8180 

pMpl.12E10.scFv. his 1998^ 8E18B 

pMpl.10B10.scFv.his 1998*f 8M18B 

pMpl.10F6.scFv. his 1998*P 8E18B 

pMpl.5E5.scFv.his 1998*P 8B18B 

[0 254] 

tfiB*»e>3 0¥IW, #K*0^#^r«*«HI©Jt«F**«->-5 , t>©t?*)5. e© 

WtBtt«r»«U*»o3 5 US C § 1 2 2.ftl#&*tfc|B*1-a4WlFJSfiSIiJ (3 
7CFR§1. 1 8 6 0G6 3 8 &£t?) C±oT-tO*|lfi«r#t5# 

tLT*B»W«filiiJ:9»!e**bfc#fc»U-ca«;©5fllffl^riBtt«:»»-»-*Ge 
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netech. Inc t AT C CfRi<D&m<OM& t ft 5 t><0T*fc6„ 
[0 2 5 5] 

[0 2 5 6] 

tt*v\ *#1»©tra«>*tfitt:» *#fc£*ftfcW»»#*BW©*Ji©*a;fc 
[EMI] 
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Sequence Listing 

<110> Genentech, Inc. 



<120> Agonist Antibodies 

10 <130> P0979R1 

<150> US 60/056, 736 
«151> 1997-08-22 

15 <160> 71 

<210> 1 
<211> 15 
*212> DNA 
20 <213> human 

<400> 1 

acc tct tgg ate ggc 15 
Thr Ser Trp lie Oly 
25 i 5 

<210> 2 

<211> 5 

<212> PRT 

30 <213> human 

<400> 2 
Thr Ser Trp lie Gly 
1 5 

35 

<210> 3 
<2X1> 66 
<212> DNA 
<213> human 

<400> 3 

ate atg tat cct ggg aac tct gat acc aga cac aac 3£ 
lie Met Tyr Pro Gly Acn Ser Asp Thr Arg His Asn 
15 ID 

ccg tec ttc gaa gac cag gtc acc atg tea 66 
Pro Ser Phe Glu Asp Gin Val Thr Met Ser 
15 20 22 

5Q <210> 4 
<211> 22 
<212> PRT 
<213> human 

55 <400> 4 

He Met Tyr Pro Gly Asn Ser Asp Thr Arg Hi 8 Asn Pro Ser Phe 
15 10 15 

Glu Asp Gin Val Thr Met Ser 
60 2 0 22 

<210> 5 

Sequence Listing - 1 - 



40 



45 
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<211> 30 
<212> DNA 
<213> human 

5 <400> 5 

get ggg gtc gcg ggc ggt get ttt gat etc 30 
Ala Gly Val Ala Gly Gly Ala Fhe Asp Leu 
15 10 

10 <210> 6 
<211> 10 
<212> PRT 
<213> human 

15 <400> 6 

Ala Gly Val Ala Gly Gly Ala Phe Asp Leu 
15 10 

<210> 7 

20 <211> (12 

<212> DNA 

<213> human 

<40Q> 7 

25 act gga acc age agt ggc gtt ggt ggt tat aac tat 36 

Thr Gly Thr Ser Ser Gly Val Gly Gly Tyr Asn Tyr 
15 10 

etc tec 42 
30 Val Ser 
U 

<210> B 
<2U> 14 
35 <212> PRT 

<213> human 

<400> B 

Thr Gly Thr Ser Ser Gly Val Gly Gly Tyr Asn Tyr Val Ser 
40 1 5 10 14 

<210> 9 
<211> 21 
<212> DNA 
46 <213> human 

<400> 9 

ggt aac age aat egg ccc tea 21 

Gly Asn Ser Asn Arg Pro Ser 
50 1 5 7 

<210> 10 
<211> 7 
<212> PRT 
55 <213> human 

<400> 10 
Gly Asn Ser Asn Arg Pro Ser 
1 5 7 



60 



<210> 11 
<211> 30 

Sequence Listing - 2 - 
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<212> DNA 
<213> human 



<400> 11 

5 age aca tat gca ccc ccc ggt att att atg 30 

Ser Thr Tyr Ala Pro Pro Gly lie lie Met 

1 5 10 

<210> 12 
10 <211> 10 
<212> PRT 
<213> human 

<400> 12 

15 Ser Thr Tyr Ala Pro Pro Gly He He Met 
15 10 

<210> 13 
<211> 15 
20 <212> DNA 

<213> human 

<400> 13 

gac tac tac atg age 15 
25 Asp Tyr Tyr Met Ser 

1 5 

<210> 14 

<211> 5 

30 <212> PRT 

<213> human 

<400> 14 
Asp Tyr Tyr Met Ser 
35 I 5 

<210> 15 
<211> 66 
<212> DNA 
40 <213> human 

<400> 15 

tac att agt agt agt ggt agt acc ata tac tac gca 36 

Tyr He Ser Ser Ser Gly Ser Thr He Tyr Tyr Ala 

45 1 5 10 

gac tct gtg aag ggc cga ttc acc ate tec 66 
Asp Ser Val Lys Gly Arg Phe Thr He Ser 
15 20 22 

<210> 16 
<211> 22 
<212> PRT 
<213> human 

<400> 16 

Tyr He Ser Ser Ser Gly Ser Thr He Tyr Tyr Ala Asp Ser Val 
15 10 15 



50 



55 



60 Lys Gly Arg Phe Thr He Ser 
20 22 

Sequence Listing - 3 - 
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10 



16 



<21D> 17 
<21L> 27 
<212> DNA 
<213> human 

<4D0> 17 

tgg agt ggt gag gat get ttt gat ate 27 
Trp Ser Gly Glu Asp Ala Phe Asp lie 
15 9 

<210> IB 
<211> 9 
<212> PRT 
<213> human 

<400> IB 

Trp Ser GLy Glu Asp Ala Phe Asp lie 
15 9 

20 <210> 19 
<211> 33 
<212> DNA 
<213> human 

25 <400> 19 

egg gec agt gag ggt att tat cac tgg ttg gec 33 

Arg Ala Ser Glu Gly He Tyr His Trp Leu Ala 
1 5 10 11 

30 <210> 20 
<211> 11 
<212> PRT 
<213> human 

35 <400> 20 

Arg Ala Ser Glu Gly He Tyr His Trp Leu Ala 
1 5 10 11 

<210> 21 
40 <211> 21 
<212> DNA 
<213> human 

<4O0> 21 

45 aag gec tct agt tto gec agt 21 

Lys Ala Ser Ser Leu Ala Ser 
1 5 7 

<210> 22 
50 <211> 7 

<212> PRT 
<213> human 

<4 00> 22 

55 Lys Ale Ser Ser Leu Ala Sex 
1 5 7 

<210> 23 
<211> 27 
60 <212> DNA 

<213> human 

Sequence Listing - 4 - 
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10 



<400> 23 

caa caa tat agt aat tat ccg etc act 27 

Gin Gin Tyr Sex Asn Tyr Pro Leu Thr 
1 5 9 

<210> 24 
<211> 9 
<212> PRT 
<213> human 

<400> 24 

Gin Girt Tyr Sex Asn Tyr Pro Leu Thr 
15 9 

15 <210> 25 
<211> 15 
<212> DNA 
<213> human 

20 <4 00> 25 

acc tac ggc atg cac 15 

Thr Tyr Gly Met Kis 
1 5 

25 <210> 26 

<211> 5 

<212> PRT 

<213=> human 

30 <400> 26 

Thr Tyr Gly Met His 
1 5 

<210> 27 

35 <211> 66 

<212> DNA 

<213> human 

<400> 27 

40 ggt ata tec ttt gac gga ago ogt gea tac tat gca 36 

Gly lie Ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala 
15 10 

gac tec gtg aag ggc cga ttc acc ate tec 66 
45 Asp Ser Val Lya Gly Arg Phe Thr lie Ser 
15 20 22 

<210> 2B 
<211> 22 
50 <212> PRT 

<213> human 

<400> 28 

Gly lie ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala Asp Ser Val 
55 1 5 10 15 

Lys Gly Arg Phe Thr lie Ser 
20 22 

60 <210> 29 
<211> 27 
<212> DNA 

Sequence Listing - 5 - 
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<213> human 



<400> 29 

gat agg ggg tec tac ggt atg gac gtc 27 
Asp Arg Gly Ser Tyr Gly Met Asp Val 
1 5 9 



10 



<210> 30 
<211> 9 
<212> PRT 
<213> human 



15 



<400> 30 

Asp Arg Gly Ser Tyr Gly Met Asp Val 
1 S 9 



20 



<210> 31 
<211> 66 
<212> DNA 
<213> human 



25 



<400> 31 

ggt ata tec ttt gac gga aga agt gaa tac tat gca 36 

Gly lie Ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala 
15 10 



30 



35 



40 



gac tec gtg cag ggc cga ttc acc ate tec 66 
Asp Ser val Gin Gly Arg Phe Thr He ser 
15 20 22 

<210> 32 
<211> 22 
<212> PRT 
<213> human 

<400> 32 

Gly lie Ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala Asp Ser Val 
15 10 15 

Gin Gly Arg Phe Thr lie Ser 
20 22 



45 



<210> 33 
<211> 24 
<212> DNA 
<213> human 



<400> 33 

gga gca cat tat ggt ttc gat ate 24 
50 Gly Ala His Tyr Gly Phe Asp He 

1 5 8 



55 



<210> 34 
<211> 8 
<212> PRT 
<213> human 



60 



<400> 34 

Gly Ala His Tyr Gly phe Asp He 
1 5 8 



<210> 35 

Sequence Listing 
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<211> 33 
<2L2> DNA 
<2X3> human 

5 <400> 35 

egg gec age gag ggt att tat cac tgg ttg gec 33 
Arg Ala Ser Glu Gly He Tyr His Trp Leu Ala 
1 5 10 11 

10 <210> 36 
<211> 15 
<212> DNA 
<213> human 

15 <400> 3G 

age cat aac atg aac 15 
Ser His Asn Met Asn 
1 5 

20 <210> 37 
<211> 5 
<212> PRT 
<213> human 

25 <400> 37 

Ser His Asn Met Asn 
1 5 

<210> 38 
30 <211> 6S 
<212> DNA 
<213> human 

<400> 38 

35 tec att agt agt egt agt agt tac ata tac tac gca 36 

Ser lie Ser Ser Ser Ser Ser Tyr lie Tyr Tyr Ala 

1 5 10 

gac tea gtg aag ggc cga ttc acc ate tec 66 
40 Asp Ser Val Lys Gly Arg Phe Thr He Ser 
15 20 22 

<210> 39 
<211> 22 
45 <212> PRT 

<213> human 

<400> 39 

Ser lie Ser Ser Ser Ser ser Tyr He Tyr Tyr Ala Asp Ser Val 
50 1 5 10 15 

Lys Gly Arg Phe Thr He Ser 
20 22 

55 <210> 4 0 
<211> 27 
<212> DNA 
<213> human 

60 <400> 40 

gat cgc ggg agt acc ggt atg gac gtc 27 
Asp Arg Gly Ser Thr Gly Met Asp Val 

Sequence Listing - 7 - 
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1 



5 



9 



<210> 41 
<211> 9 
5 <212> PRT 
<213> human 

<400> 41 

Asp Arg Gly Ser Thx Gly Met Asp Val 
10 1 5 9 

<210> 42 
<2H> 15 
<212> DNA 
15 <213> human 

<400> 42 

agt tac tac tgg age 15 
Ser Tyr Tyr Trp Ser 

20 l 5 

<210> 4 3 

<211> 5 

<212> PRT 

25 <213> human 

<400> 43 
Ser Tyr Tyr Trp Ser 
1 5 

30 

<210> 4 4 
<211> 63 
<212> DNA 
<213> human 

35 

<4 00> 4 4 

tat ate tat tac agt ggg age acc aac tac aac ccc 36 
Tyr He Tyr Tyr Ser Gly Ser Thr Asn Tyr Asn Pro 
15 10 

40 

tec etc aag agt cga gtc acc ata tea 63 
Ser Leu Lys Ser Arg Val Thr lie Ser 
13 20 21 

45 <210> 4 5 
<211> 21 
<212> PRT 
<213> human 

50 <400> 45 

Tyr He Tyr Tyr Ser Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys 
15 10 15 

Ser Arg Val Thr He Ser 
55 20 21 

<210> 46 
<211> IB 
<212> DNA 
60 <213> human 

<400> 46 

Sequence Listing - 8 - 
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ggg agg tat ttt gac gtc 18 
Gly Arg Tyr Phe Asp Val 
1 5 6 



5 <210> 47 
<211> 6 
<212> PRT 
<213> human 

10 <40D> 47 

Gly Arg Tyr Phe Asp Val 
1 5 6 

<210> 4 8 
15 <211> 42 
<212> DNA 
<213> human 

<400> 48 

20 act gga acc age agt gac gtt ggt ggt tat aac tat 36 

Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr Asn Tyr 
15 10 

gtc tec 42 
25 Val Ser 
14 

<210> 49 
<211> 14 
30 <212> PRT 

<213> human 

<400> 4 9 

Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr Asn Tyr Val Ser 
35 1 5 10 14 

<210> 50 
<2U> 21 
<212> DNA 
40 <213> human 

<400> 50 

gag ggc agt aag egg cec tea 21 
Glu Gly Ser Lys Arg Pro Ser 
45 1 5 7 

<210> 51 
<211> 7 
<212> PRT 
50 <213> human 

<40C> 51 
Glu Gly Ser Lys Arg Pro Ser 
1 5 7 



55 



6X3 



<210> 52 
<211> 30 
<212> DNA 
<213> numan 

<400> 52 

age tea tat aca acc agg age act cga gtt 30 
Sequence Listing - 9 - 
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Ser.Ser Tyr Thr Thr Arg Ser Thr Arg Val 
15 10 



<21D> 53 
5 <211> 10 
<212> PRT 
<213> human 

<400> 53 

10 Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val 
15 10 

<210> 54 
<211> 23 
15 <212> DNA 

<213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
20 <222> 1-23 

<400> 54 
agcggataac aatttcacac agg 23 

25 <210> 55 

<211> 21 

<212> DNA 

<213> artificial sequence 

30 <220> 

<221> Sequence is completely synthesized 
<222> 1-21 

<400> 55 

35 gtcgtctttc cagacggtag t 21 

<210> 56 
<211> 44 
<212> PRT 
40 <213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
<222> 1-44 

46 

<400> 56 

Cys Pro Pro Cys Ala Pro Glu Leu Leu Gly Gly Arg Met Lys Gin 
15 10 15 

50 Leu Glu Asp Lys Val Glu Glu Leu Leu Ser Lys Asn Tyr His Leu 
20 25 30 

Glu Asn Glu Val Ala Arg Leu Lys Ly3 Leu Val Gly Glu Arg 
35 40 44 

55 

<210> 57 
<211> 43 
<212> DNA 

<213> artificial sequence 

60 

<220> 

<221> Sequence is completely synthesized 

Sequence Listing - 10 - 
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<222> 1-43 



<400> 57 

gcttctgcgg ccacacaggc ctacgctgac atcgtgatga ccc 43 

5 

<210> 58 
<211> 40 
<212> DKA 

<213> artificial sequence 

10 

<22D> 

<221> Sequence is completely synthesized 
<222> 1-40 

15 <400> 5B 

atgatgatgt gccacggtcc gtttgatctc cagttcggtc 4 0 

<210> 59 
<211> 43 
20 <212> DNA 

<213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
25 <222> 1-43 

<400> 59 

gcttctgcgg ccacacaggc ctacgcttcc tatgtgctga etc 43 

30 <210> 60 

<211> 40 

<212> DNA 

<213> artificial sequence 

35 <220> 

<221> Sequence is completely synthesized 
<222> 1-40 

<400> 60 

40 ccttctctct ttaggttggc caaggaeggt cagcttggtc 4 0 

<210> 61 
<211> 43 
<212> DNA 
45 <213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
<222> 1-43 

50 

<400> 61 

gcttctgcgg ccacacaggc ctacgctcag tctgtgctga etc 43 

<210> 62 
55 <211> 39 
<212> DNA 

<213> artificial sequence 
<220> 

60 <221> Sequence is completely synthesized 
<222> 1-39 
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<400> 62 

cattctacaa acgcgtacgc tcaggtgcag ctggtgcag 39 

<210> 63 
5 <211> 45 
<212> DNA 

<213> artificial seguence 
<220> 

10 <221> Sequence is completely synthesized 
<222> 1-45 

<400> 63 

gtaaatgtat gggcccttgg tggaggaggc actcgagacg gtgac 45 

1 5 

<210> 64 
<211> 39 
<212> DNA 

<213> artificial sequence 

20 

<220> 

<221> Sequence is completely synthesized 
<222> 1-39 

25 <400> 64 

cattctacaa acgcgtacgc tcaggtgcag ctggtggag 39 

<210> 65 
<211> 39 
30 <212> DNA 

<213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
35 <222> 1-39 

<400> 65 

cattctacaa acgcgtacgc tgacgtgcag ctggtgcag 39 

40 <210> 66 
<211> 42 
<212> DNA 

<213> artificial sequence 

45 <220> 

<221> Sequence is completely synthesized 
<222> 1-42 

<400> 66 

50 gtaaatgtat gggcccttgg tggcggctga ggagacggtg ac 42 

<210> 67 
<211> 39 
<212> DNA 
55 <213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
<222> 1-39 

60 

<400> 67 

cattctacaa acgcgtacgc tcaggtgcag ctgcagcag 39 

Sequence Listing - 1 2 - 
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10 



25 



30 



60 



<210> 6B 
<211> 39 
<212> DNA 

<213> artificial sequence 
<220> 

<221> Sequence is completely synthesized 
<222> 1-39 

<400> 6B 

cattctacaa acgcgtacgc tceggtgcag ctgcaggag 39 



<210> 69 
15 <211> 42 
<212> DMA 

<213> artificial sequence 
<220> 

20 <221> Sequence is completely synthesized 
<222> 1-42 



<400> 69 

gtaaatgtat gggcccttgg tggaggctga agagaeggta ac 42 

<210> 70 
<211> 12 
<212> PRT 

<213> artificial sequence 
<220> 

<221> Sequence is completely synthesized 
<222> 1-12 



35 <400> 70 

Met Ala Asp Pro Asn Arg Phe Arg Gly Lys Asp Leu 
1 5 10 12 

<210> 71 

40 <211> 66 

<212> PRT 

<213> artificial sequence 
<220> 

45 <221> Sequence is completely synthesized 

<222> 1-66 

<400> 71 

Met Gly Gly Ala Ala Ala Arg Leu Gly Ala Val He Leu Phe Val 
50 1 5 10 15 

Val lie Val Gly Leu His Gly Val Arg Gly Lys Tyr Ala Leu Ala 
20 25 30 

55 Asp Ala Ser Leu Lys Met Ala Asp Pro Asn Arg Phe Arg Gly Lys 
35 40 45 



Asp Leu Pro Val Leu Asp Gin Leu Leu GLu Gly Gly Ala Ala His 
50 55 60 

Tyr Ala Leu Leu Pro Gly 
65 66 
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[H3] 
[04] 
[El 5] 
[S6] 

7r-yELISAS*ffl^T, c-mp 1 tt&tt? r-S?Sr«f3&f-S*S«r 
[07] 

[HI 8] 

3%7;tfn-*y/u±-e«>AS!«j&B s t N I ^«f?r*1-|llT*fcSo HJS0!I2 
[19] 

K I RA-EL I SATy-fc'f-CtfJTPOfcaH- 5>T^-^ hftft<Di&££^ 
t^77T?J,5„ 
[HI 0] 

HU - 0 3 MBICOVv-COT P O -ttiWSttWHr&T y-fe-f ©tt****^? 

[nun 
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mi] 



VH 

Fl C DR1 F2 

10F6 1 MAQVQLQESGGEKKKPGESLRI SCKGY GY SFAlTSWIQbVRQMPGRGIiEWM 

5E5 1 MAEVQLVQSGGGLVXPGGSLRLSCAASGFTFSbY^ 

10D10 1 MAEV^LVQSGGGVVQPGGSLSLSCAVSGITLFirYGHB^ 

12B5 1 MACMJLVQSGGGLVRPGGSLSLSCAVSGITtjirY^^ 

12D5 1 MAQVQLVESGGGLVXPGGSIJILSCAASGFTFSOT 

12E10 1 MAOVQLQ££&PGLVXPSETLSLTCTVSGT)SIsiSYY^ 



F3 



10F6 SI A rMVTOJSOTRHNPSrEDQVTM£ ADTS INTAYLQWS SL1LASDTAMYYCAR 

5E5 51 S *ISSSGSTIYYADSVKGRFTIS RDNSKNTLYLQMNS LRAEDTAVYYCAR 

10D10 51 A 3ISPDGFSBYYADSVKGRFTIS RDNSJOH^YLGMNSIJlfcEDTAVYYCAR 

12B5 51 A SXSF&GRSEYYADSVQGR7TIS RDSSXNTLYLQMNSLRAEDTAVYYCAR 

12D5 51 S SIBSSSSYIYYADSVKGRFnS RDNAKNSLYLQHNSIJIAEDTAVY¥CAR 

12E10 51 GTaYYSGS-TNTOPSI^SRVTigVOT 



10F6 

5ES 

10D10 

12B5 

1205 

12B10 



CDRS 



VL pi 



101 AGVAGGAFDI ^KOTfVTVSEGGOGSGGGGSQOOGSQSVLTQ-PASVSGS 



-WSGEDAFDI flOCgTMVTV^ 

G-AHYCFDI MGQGTHVTVSSOGGGTGGGGSQQOGSDIQtfTQS PSTLSAS 
-DRGSTGHDV ffG*GTLVTVSSG<^SGGGGSGG<5GSDIO#^ 



com 



COR2 



10F6 150 PGQSITISC rGTSSGVGGYNYVS ffyQQHPGKAPKLLIY 3NSNRP< 3VPDR 

5B5 150 VODKVAITC RASE GIYHWLA ffYQQKPGKAPKLLT? KASSLA* 3APSR 

10D10 150 IGDRVTITCRASE GIYHWLA tfYQCKPGKAPKLUY SCASSLAS GAPSR 

12B 5 149 IGDKVTITC RASE GIYHWLA tfYQQKPGKAPKLLIY KASSLA£ GAPSR 

12D5 150 IGDRVTITC RASE GIYHWLA tfYQQKFGKAFKLLn ICASSLAS SAPSR 

12E10 145 PGQSXTISdreTSSDVGGYNYVstraQQ SVSNR 



F3 



com 



F4 



10F6 200 F SASKSGNTASLTI 5GLQAEDEADY7C STYAPPGII* PGOGTKLTVLGAA 

5B5 197 FSGSGSGADFTLTISSLQPDDTATyVt QQYSNYPL-7 PGGGTKLEVKRAA 

10D10 197 PSGSGSGTDFTLTISSLQPDDFATYYC QQYSNYPL-T PGGGTKLEILRAA 

12B5 196 PSGSQSGTDFTLTISSLQPDDFATYYC QQySNYPL-1 PGOOTELEIKRAA 

12D5 197 FSGSGSGTDFTXTISSLQPDDFATYYC QQYSNYPL-'I POGGTKLEIKRAA 

12B10 195 FSGSKSGNTASLTISGLQAEDEADYYC SSTTTRSTKV PBGOTKLTVLGAA 
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[H2] 



B«Stt 




ncDNA 



?5<rvy- PCR 



ScFv 



PCR T-bV^'J SB 



VH 

Gly4 Sor 'J>*- 



VL 



VH 



NOT 



1 




lacZP 



UV*- S?V ^ AMBER 



tag 



(Ms)6 
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[0 5] 



»»4" wnpl 



I 




a»tt«t«=fc3is^7T-i^ai«-r*fctf>ic 
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[116] 



5 V 





«M«uyMtu*)ttt 




\ 



tt-gp8*RP 



tfc-omyc-HRP 



scFV 



scFv 




omycTAG^ 



c-mycTAG 
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